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1. Introduction: 
The demonstration of bioequivalence of aqueous solution nasal sprays may be accomplished 
based on: a) Ql and Q2 sameness of the generic and innovator formulations, and b) equivalent 
in vtirc performance of the test product to the reference product. 

The comparative performance of the drug delivery devices of the test and reference products 
may be based on the following tests: 

Unit Dose/Content Uniformity 
Spray Pattern 
Plume Geometry 
Droplet Size Distribution by at least two methods 
Priming, Loss of Prime, and Tail-CM 

The firm has submitted comparative formulation data of its proposed test product and the 
reference listed drug Stadol Nasal Spray, 10 mg/mL. The firm conducted comparative in vitro 
testing on the following parameters: unit dose/ content uniformity, spray pattern, plume 
geometry, droplet size distribution (laser diffraction and cascade impactor), priming, re-priming 
and tailing-off. 

2. Background: 
Butorphanol Tartrate Nasal Spray, 10 mg/mL, is indicated for the management of pain when the 
use of an opioid analgesic is appropriate. The reference listed drug is Stadol@, nasal solution 
(Bristol-Myers) which is administered using a manual metering device. The product is marketed 
as a solution provided in 2.5 mL fill bottles. Following priming a bottle delivers 1415 sprays (100 
uUspray, 1 mgkpray). The drug exerts in vivo effect(s) through the systemic circulation 
following absorption from the nasal cavity. 

3. Formulations: (Not to be released under FOI) 
Comparative formulations of the reference and the proposed test product are given in Table 1. 
Based on the data submitted by the sponsor, composition of the proposed test product is 
qualitatively and quantitativety the same as in the reference product. 

4. Drug Products: 
Test: Roxane’s Butorphanol Nasal Spray, 10 mg/mL. Batch # 999001A of the solution 
formulation was used for all three sub-lots. Batch size was 

-1 which yielded ‘- 
v-,commercial scale, 

Solution manufactured March 1,1999; proposed 
expiration dating is 24 months. The ‘SuWot numbers were V2030?9500, V203630900 
and V204011600 corresponding to different pumps. 

. . . 
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.’ 
Reference: Bristol-Meyers Squibb’s Stadol NS@, 10 mglmL; Lots 9F10028, 9F13540 and 
9515910. For the reference product, it is not known if the drug product and/or valves are 
from the same or different lots. 

Comparability of Spray Devices 
-,. developed and provided a nasal spray pump to Roxane Laboratories which was 
identical to that of the innovator product with the exception of a different P 

-was used in the test product instead of the ’ T . I, the exact details of 
which have not been disdosed to Roxane due to confidentiality reasons. ---* no tonger 
offers the innovator’s ,T formulation as a standard pharmaceuticar _ - 

Drawings of the nasal pump were included in the submission (Section XIII, Attachment Xllle, pp 
10951119 of Vol. 5). 

5. Procedures and information Applicable to All Tests 
All actuations of the nasal spray products were done using an automatic actuator to actuate the 
nasal sprays in a reproducible manner, The actuator was a proprietary unit designed by 
------- 

the nasal sprays was specified at ’ 
A for nasal spray actuation. The force used for actuation of 
-- >. by the sponsor. The Roxane samples consisted 

of one lot of the drug solution formulation and three lots of pumps. The pumps were assembled 
onto the bottles at time of testing for both the Roxane product and the Reference product. 

For each in-vitro test ten (10) units from each of the three sub-lots of the test product and each 
of the three lots of the reference product were tested. Therefore, for each test a total of 30 units 
of the test product and 30 units of the reference product were tested. 

6. Unit Dose and Uniformity Of Unit Dose 
6.1 Sampling Procedure 
For the content uniformity portion of the bioequivalency study, 10 units from each lot of product 
were tested. The data sequence for the content uniformity testing was to record individual 
actuation weights for actuations 1 through 10 and 21 through 23. Actuations 7 through 10 and 
21 through 23 were collected for - assay. The -ssay values for actuations 8 and 21 
were the data sources used to evaluate content uniformity of the product. Analytical method 
validation data shows that the - method is linear, selective, accurate, precise (%CV=O.l%) 
and rugged. The assay is free from interference due to excipients, degradation products and 
related compounds of the proposed formulation. The assay of butorphanol tartrate has a range 
- af the normal assay concentration of 1.0 mglml butorphanol (LOCI = ‘- 

6.2 Results 
The firm reported content uniformity summary results only for actuations 8 and 21. See Table 2 
for the summary data for actuations 8, 9 and 23 as calculated by the reviewer. Overall 
variability (%Cv) and range of within lot O/6CVs are presented in Table 3. 

Comments: 
l The firm reported “Beginning” as Actuation # 8 in its summary data. The reviewer calculated 

summary data for actuation # 9 in addition to # 8 because the patient instructions 
recommend priming until a fine spray appears (up to 7 to 8 strokes). The revieweh 
calculations provided grand mean (N=30) values in addition to mean values for lots. The 
firm had repofied only mean values for lots in its summary data (N=lO). The reviewer’s 
means agree with firm’s means (N-10). 
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l Also, the reviewer did the calculations for actuation # 23 that would correspond to the 15” 
actuation from actuation # 9 in that a bottle delivers 14-15 sprays per the labeling. 

l The minimum and maximum values for the test and reference products show that the 
delivered doses fall within 88-l 13% of the labeled dose. The draft guidance recommends 
that based on the ‘first tier’ of testing (10 units), not more than one unit be outside I - 
of the label claim, and none should be outside the - - 

l The differences in the test and reference products at actuation #Q (beginning of un)t life) and 
actuation #23 (end of unit life) are not statistically significant, and the differences in mean 
(N=30) values are less than or equal to 2.1%. The difference between the test and reference 
products at actuation #8 (beginning of unit life) is statistically significant. However, the 
difference in the mean (N=30) values between test and reference is only 1.7%. 

l The overall variability and within lot variability are very low and similar for the test and 
reference products (5.9 %CV or less, Table 3). 

7. Spray Pattern 
7.1 Method 
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6. / 
I c 

15. Recommendation: 

The waiver request of in viva bioequivaleke requirements for the test product, Roxane 
Laboratories on its Butorphanol Tarlrate Nasal Spray Pump, 10 m@mL, is denied due to 
the reasons cited in the above deficiencies. 

” v James E. Chaney, Ph.D. 
Division of Bioequivalence 
Review Branch I 

1 . 
RD INITIALED YCHuang 
FT INITIALED YCHuang /s/ ate II 24-e L\ _ , L . - 

Concur: ’ _ ._ U-u- !?J-- ’ 
8/t Dale P. Conner, Pharmlb. *‘ 

Date \\hq /@ 

Director, Division of Bioequivalence 

JEW1 11600 
V:WRMSNZ\R0XANE’~TRS&REW75824w.300 
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Table 1. Formulation (mQ/mL), [NOT TO BE RELEASED UNDER FOIJ 
Ingredient I Test Reference 
Butorphanol Tartrate 10 10 
Sodium Chloride I k 

ty+iy=-.. ., 
I 
! .-,-t---I 

tjenzethonium Chloride 
Sodium Hydroxide 
Hydrochloric Acid 
Water. Purified 

A&zptc 
Adjust pH 

Q.S. 

Adj\istpH 
Adjust pH 

Q.S~ 
(PHTir---- 

_ -. , -_-. 
I 5 I 5 j 

Table 3. Overall Variability (XCV) and Range of Within Lot Variability (%CV) from 
Content Uniformity Data. 

Overall Variability Range of Within Lot %CV’s 
Test 4.0-4.8 1.2-6.3 
Reference 2.0-4.5 1.4-5.9 

10 
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Table 5. Overall Variability (XCV) and Range of Wtthin Lot Variability (XCV) From 

~~~1 
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Table 7. Overall Variability (%CV) and Range of Within Lot Variability (XCV) From 
Plume Geometry Data. 

Overall Variablllty Range of Within Lot XCV’s 
Length W&h f4nQle Length Width Angle 

Test 7.1-10.4 11.7-14.4 10.0-13.8 5.8-11.7 5.4-16.9 7.0-17.1 
Reference 4.5-14.3 10.0-14.0 7.2-15.5 3.4-19.6 5.3-17.5 4.919.3 

Table 8. Firm’s Reported Plume Geometry Data for Test Product 

EUtorphanol Tartrate Summary 
Plums anglq 20 ms Plume Icngth. 75 ms Plume Width, 75 ms 

Pump Number Front Side Front Side Front Side 
V20401 I600 Avcragc 63.5 63.8 28.5 28.3 17.4 18.4 

?/oRSD 8.7 9.5 0.7 7.4 9.0 10.0 
V20307YSOO Avcragc S9.6 61.4 28.6 2x.x 15.0 15.4 

?hRSD 9.7 7.0 6.8 1.6 12.7 5.4 
V20383OWO Awage 59.7 39.3 21.4 27.5 17.1 lb.4 

?4Jw3 13.9 l2.7 5.8 S.R , 16.9 13.6 

Table 9. Firm’s Reported Plume Geometry Data for Reference Product 
Stndol NS Summary 

Plume angls 20 ms Plume length, 75 rut Plume widlh. 7S ms 
Side Front Side Frnnr Si& 
58. I 29.7 29.4 14.9 15.5 

!LRsD 7.9 4.9 5.6 4.0 12.1 Y.7 
57.9 27.8 27.9 15.1 14.3 
10.5 8.3 13. I 17.5 11.9 
59.6 28.5 29.4 17.0 16. I 

?YRSD 6.7 5.6 6.1 6.2 9.0 13.1 

APPEARS THIS WAY 
ON OR&f NAt 

13 
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ITable 10. Droplet Sirs Distribution Determined Bv ’ 4 #* Diffraction At Beginning, 
Middle And End Stages (N=30). 

. 

I I I c\ SPAN 
Test Reference 

I I 

1 

2 T/R 
#l 

P 2 0 5 2 
ap z $ T/R p 

15.2 57.28 12.9 0.93 0.026 1.64 6.0 1872 9.9 nw 0.012 
12.0 64.91 18.6 0.92 0.025 1.53 5 8 I 63 CI 7 
39.3 7061 273 103 

-.--- ..-- -,- ..-- “.m 0.94 0.004 

I . , - . . - , . . - - to.364 11.54 19.7 11.67 118.2 0.92 0.021 

Begin 13 175 6Km 
Benin 15 115 40.76 

--.- . -.- 
I-‘- 

15.3 46.71 14.5 0.97 0.209 II.65 16.3 Il.71 (25.1 
13.2 54.42 13.4 0.92 0.016 tl 60 144 
45.4 63.92 7RA 

5 
_. _-. .-_. 

---- 57.04 15.5 . ~0.90~0.009 1.-G- 
113.2 tO.9410.032 

G., . ..- 
I3 61.94 

,-.--, 
12.3 1.53 4.4 1.71 119 3 InQn t0.c .- -. .- 

75 6: 
I I -- I I --- I .--- I”--, ‘“1 

LO8 Ill.7 165.14112.~ tO.95iO.073 11.53 
ii.4 

- __ _.-. - ..__ 13~6 Ii ~6 14s 7 In ~7 10.023 ..-- .-., . 
15 42.14 14.6 45.83 0.92 0.004 1.66 s:; 14.8 Middle 13 11.64 Il.01 45 49.62 IO.408 17.0 52.47 13.6 0.95 0.049 1.56 6.3 ii.55 7 2 11 01 

to.231 
Middle 13 ..- ..“. -.. 

1 t23.0 II 01 lo.453 
Middle 15 145 148.27 111.2 151.80 

175 156.47 119.5 157.22 13.2 I-‘- 0.99 0.370 1.56 6.4 1.50 17 5 11 I’.-’ WlO.011 , 

Middle 15 115 141.76 111.2 144.51 14.3 0.94 0.033 1.49 10.3 1.49,w.w ,..-. . 
111.9 0.93 0.007 1.40 11.1 1.38 24.3 1.01 IO.4 

.I0 127.8155.81 11.8 0.95 0.163 1.43 15.0 1.42 121 7 I1 nl 

--- - .--- 

T- 
65' 145 

I- 

52.49 
IEnd il 

10.9 16.1 0.90 
58.44 11 .l 158.10 163.75 15.9 0.92 l0.l IO.1 

lEnd il 175 168.01 
I- --- -I -.- I---- I-‘--- 

t57.h67.22h7.1 tlmol to457 
..-- -.- .  ..- W”.” 

,-..--,.... .__. ,-..-. 1.55 7.4 1.72 27.7 
1.63 15.0 147.32118.4 0.94 IO.096 1.64 7.1 1.75 17.1 
I.79 14.8 154.Oll16.7 0.9410.076 1.56 7.1 167 17 d 

.--- . ..- 
1.19 113.6 150.05112.510.Q610.155 Il.42 16.2 11.48173 4 
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’ Table 11. Overall Variability (%CV) and Range of Within Lot Variability (%CV) From 1 

Droplet Size Distribution Determined by ’ - ‘- dt Beginnlng, Middle 
and End Stages. 

Overall Variability I Range of Within Lot %C\ps 
D50 SPAN D50 ’ SPAN 

-rest 10.9-57.5 3.6-15 5.5-89.0 2.3-l 8.9 
Reference 9.9-42.4 7.2-52.4 7.2-59.5 2.7-58.0 

FFF Test 
Table 12. Mean Recovery Data From Five Actuations In Cascade Impaction Study (N=30). 

I Reference I I 

and Range of Within Lot Variability (%CV) from 
in Cascade Impaction Study. 

Range of Within Lot XCV’s 
1.3-37.5 
2.5-136-O 

Table 14. Summary of pG Butorphanol Tartrate Per Actuation As Reported By The Firm 
Beginning of Life I End of Life 

Roxane -... 1 Stadol NSw 1 Roxane 1.Ftadol NS’” 
Globe . I - 
Adaptor 
Presepatator 
Sum’(GToup ‘1) 
Staae 0 fGrouD 21 
Stages i-7 (Group 3) r_, - - - - I- I 
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Flgure 1. Plot of Tall Off Data 
- -- - -- - .-..- -. . 

X Labelled Amount (Mean +I- StdErr) 
VI Actuation Number 1 
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BIOEQUIVALENCY DEFICIENCIES 
. 

ANDA 75824 APPLICANT: Roxane Laboratories 

DRUG PRODUCT: Bulorphanol Tatirate Nasal Spray, ID mg/mL 

The Division of Bioequivalence has completed its review of your submission(s) acknowledged 
on the cover sheet. The following deficiencies have been identified: 

1. 
2. 

3. 

4. 

5. 

6. 

Please report expiration dates for the three lots of reference product. 
Please submit representative (at least 20°r6) computer printout sheets for the r - 

- 
-----------pm - I -‘...N.r-“+.- 

----r&w .GuNadw,YV.%.--s... - ‘* ‘-. . ..--m _~ ,..- +?&A . . c 
. . -* -‘:%a . . ..I.. L1.““.~.-,-(C”.LL.rCry~~~..~,,-~,. r~..~-.,“I....r)‘.....r)“.....N.-.~.C.---- . 

raw data to the (Agency for evaluation. 
Regarding the actuators you did not supply the following information on the test and 
reference products. - ti.&&,.C”-.‘l”-+ ---- ‘-& 

-- , Please supply this information. 
Please provide evidence of rationale for selecting d ---““‘as delay times for 
characterizing .I y-r. r- . ‘.*.,Y.r-. ..l..%r:.-C.-,. 
respectively. The evidence may include plots of percent obscuration or percent 
transmission as a function of time (ms). 
You submitted only a hard copy of the raw plume data. In future applications on this 
dosage form you should submit diskettes of the raw plume’data in Microsoft Excel. 

Sincerely yours, 
/) f b 

- (@ I 
IS! 

. 
Dale P. Conner, Pharm. D. 
Director, Division of Bioequivalence 
Oflice of Generic ‘Drugs 
Center for Drug Evaluation and Research 
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cc: ANDA 75824 
ANDA DUPLlCATE 
DlVlSlON FILE 
FIELD COPY 
DRUG FILE 

HFD-65213. Chaney 

HFD-6551 GJP 

, HFD-6501 D. Connt, 

00 0 

V:V-IRMSNAROXANE\LTRS&REW75824w.300 

BIOEQUIVALENCY - DEFICIENCY Submission Date: March 24, 2000 

- C*i’. 
Testing La&)&q: .-. *--~.4--i--A.-,.:&X .,... 
07~l-lO~t+ j 

-;h”;A-q *sli 
NOTE; 
AC - Acceptable 
NC - No Action 

Strengths 10 mg/mL 
Outcome: IC 

UN - Unacceptable 
IC - Incomplete 

Outcome Decision: Incomplete 

WINBIO COMMENTS: 

The in vitro performance testing conducted on Roxane Laboratories’ Butorphanol Tartrate Nasal 
Spray Pump, 10 mg/mL comparing it with the reference product, Stadol@, nasal solution (Bristol- 
Myers) has been found incomplete. 
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BIOEQUIVALENCY ‘AMENDMENT 

ANDA 75-824 

OFFICE OF GENERIC DRUGS, CDER FDA 
Document Control Roam, Metro Park Norib II 
7500 Standish Place) Roan 150 
Rcckvilk, MD 20855-2773 (30!-ti94-0320) 

TO: APPLICANT: Roxane Laboralories, Inc. 

AT-TN: Sean Alan F.X. Reade, .M.A. 

FROM: Krista M. Scardina, PhartnD. 

Dear Si: 

DEC 4 m! 

TEL: 614-241-4131 

FAX: 614276032 1 

PROJECT MANAGER: 301-827-5847 

This facsimile is in reference to the bioequivslency data submitted on March 24,3000, pursuant to Se&on 5056) of 
the Fedaal Food, Drug. and Cosmetic Act for Butorphanol Tartratc Nasal Spray, lOmgIm1. 

The Division of Bioequivalence has completed its review of the submissictn(s) refercnccd above and has identified 
deficiencies which are presented on the attached 1 pages. This facsimile is lo be regarded as an official FDA 
communication and unless requested, a hard-copy will not be mailed. 

You should submit a response to these deficiencies in accord with 21 CFR 3 14.96. Your amendment should 
respond to all the dcfrciencies listed. Facsimiles or partial replies will not be mnsidcrcd for review, nor will tbe 
review clock be reactivated until ah deficiencies have been addressed. Your cover lcttcr should clearly indicate that 
the response is a “Bioequivalency Amendment” and clearly identify any new studies (i.e., fasting, fed, nmhiple 
dose, dissolution data, waiver or dissolution waiver) that might be included for each strength. We also request that 
you include a copy of this communication with your response. Please direct any questions concerning this 
communication to the project manager identified above. 

SPECIAL INSTRUCTJONS: 
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OFFICE OF GENERIC DRUGS 
DWISION OF BIOEQUIVALENCE 

ANDA # X5-824 SPONSOR : Roxane Laboratories 
DRUG AND DOSAGE FORM: Butorphanol Tartrate Nasal Spray, 
STRENGTH(S): 10 mglmL 
TYPES OF STUDIES: In vitro 

TESTING LABORATORY: _ 

STUDY SUMMARY: Acceptable 

DISSOLUTION: NA 

, .-. - - . -... -_ ---. +-- 
f Inspection needed: YEhi 
I 
p . . . . _ - . - - -. 
1 First Generic YES - r lnspectiin requested: (date) , 
1 New facility w Inspection completed: (date) 
i For cause I 
I Other 

01, .oa\ 
I I 

I 1 
I I 

PRIMARY REVIEWER:: James Chaney BRANCH: I 

INITIAL: -, I, IC 
/I 1 J’ 

TEAM LEADER: Yih-Chain Huang BRANCH: I 
). I 

INITIAL: 

DIRECTOR, DIVISION OF BIOEQUIVALENCE: DALE P. CONNER, Pharm.D. 

INITIAL : . ,, * DATE: I( I IF] m, 
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:- 

Butorphanol Tartrate Roxane Laboratories 
Nasal Spray, 10 mg/mL Columbus, Ohio 
ANDA #75-824 Submission Date: 
Reviewer: James E. Chaney December 182000 
V:\FlRMSNZ\ROXANEVTRS&REV\75824a.D08 

. . 

- . . .e 
, !‘. REVIEW OF ADDENDUM TO ORIGINAL REVIEW OF MARCH 24.2008 SUBMISSION AND 

., -. 
if+:. AN AMENDMENT TO THE ORIGINAL DECEMBER 18,200O SUBMISSION 

. 
I ..,. .-i-i. . . ), . . 

:: ..:. i ., .” 

Addendum To Oriainal Review Of The March 24.2000 Submission 1 . 
1 

Methods for statistical analysis of in viiro performance data given in the draft NASAL BA/BE 
guidance are still under development. Therefore, those methods are not completely 
implemented at this time. The evaluation of the in vitro equivalence of the tkst- and reference 
product is based on ratiios of geometric means and consideration of relative variability (%CV) of 
test and reference prodiucts. In the original review arithmetic means were presented. In this 
addendum the evaluation of the in vitro equivalence of test and reference products is based on 
ratios of geometric means. 

1.1 Unit Spray Content (Unit Dose) 
The test/reference geometric mean ratios for the unit spray content (unit dose) were within the 
limit of 90-l 1 I%, stipulated in the draft Nasal BRIBE guidance (Table 1). The variability of the 
test and reference prodlucts was comparable. The unit spray content data are acceptable. 

:;& _ 
‘7 

1.3 Spray Pattern 
Wflh regard to the spray pattern data, the overall variability of the test product was lower 
than that of the reference product for the parameters Dmax, Dmin and ovaliiy-ratios. 
The test/reference ratios of the geometric means were within the 90-l 11% range except 
ratios for the Drnax and Dmin data at the 8-cm distance (Table 3). 

The spray pattern data were also analyzed by the population bioequivalence (PBE) 
approach outlined in the draft guidance. The statistical methodology based on that 
approach takes into consideration the relative variability of the test and reference 
products in determining product equivalence. The PBE analyses were performed by , 

- . (Attachment I), 
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, 

Because values of two parameters (i.e., sigmh - the variance terms offset, and epsilon 
-the scaling variance) to be used for the methodology outlined in the draft guidance are 
still under cons’ideration e , analysis of the spray pattern data utiliied 
combinations (i.e., sigma, values of 0.1 and 0.2, and epsilon values of 0.0, 0.01, 0.03, 
and 0.05, where 0.0 represents the most stringent criterion). In addition the average 
bioequivalence (ABE) lim its of 1 .l 1 and 1.25 were used. With the exception of the 5-cn-1 
Dmin data, the test product meets equivalence criterion based on all combinations of 
ABE, sigma,and epsilon. However, based on an epsilon value of 0.01, the test product 
meets equivalence criteria for all three parameters at all three distances. Therefore, the 
spray pattern data are acceptable. 

. . . 
1.4 Droplet Size Distribution 

In its December 18, 2000 amendment in response to deficiency 5 ofJhe bioequivalence 
review of the original March 24, 2900 submission (See Response to Deficiency 5 in the 
Amendment section of this review) the sponsor submitted representative plots of %  
-L- -. *--.!- 

#. ’ - - . .. 

: 
.‘.; 

1-T. 

- ‘0 . : 
. . 

.i 

i . . 
i 

.J 
nasal BA5E guidance. 

l The SPAN data were also analyzed in the manner outlined for the 050 data. Based 
on the analyses, T/R ratios were found to be within the acceptable range of 0.90- 
1.11. 

l The total variability of the D50 data from  the test product was comparable to that of 
the reference product. For the SPAN data, the test product was less variable than 
the reference product. 

l As was done for the spray pattern data, the droplot size distribution data were also 
analyzed b’y N - 4 ,Attachment II). The droplet size 
distribution data were determ ined to be-acceptable. 

1.5 Plume Geometry 
Plume geometry was characterized by plume angle, plume height, and plume width for 
the front and side views of the plume (Table 5). Based on the test/reference geometric 
mean ratios of the front view data, plume geometric characteristics of the test and 
reference products are sim ilar (i.e., with the lim its of 90-l 11% stipulated in the drafl 
Nasal BA/BE guidance). 
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1.6 AddendumTables 

Table 1. Content Un,iformity (mg Delivered/Actuation) 
JStatlstlc fN 1 Test (mglSpray ) 1 Reference IT/R IP 

I (mg/Sway ) 
Sub-Lot # (Mean ]Lot # Mean 

I Beginning 
(Swav #8) 

1’ ’ - ’ 
t- 

I10 lV203079500 Il.039 19FlC 1028 1.053 0.988 

Lian 
I 10 
i;; 

V20383OQOO 1.034 QF13540 
2O4011600 ;:I)$ -9F15910 

1.074 
i.07; ig : o.040 

I(lJ49) 1 (1 .O68) (0.983) 
3q 14.8 I 2.8 
30 :- -WV 

30 - -I 
19~10028 ~1.068 lo.961 I I 

900 1.032 QFl3540 I.046 0.987 
LrandMean j;$2O4011600 i.08; 9F15910 ;X)808 .;:I; .0.068 

I(SPraY t---- 

Data shown in pare1 

/Table 2. Mean Recovery Data Fror&Fhb Actuations In Cascade Impaction Study (N=30). 
Referance 

Mean xcv Ok+lGrp T/R P 
5141.90 10.8 99.2 1.01 (1.01) 0.34085 

.84 103.6 0.1 0.76 (0.891 0 10733 

.---.-- 
LEND 12j4.01 

.-. -- 
33. I u.0 1 

1;7;39 if;' 
pJ.1 U.Y/ (l.Ul) ~37782 

I1 14957 07 99.3 199.2 0.99 (0.99) 0.34337 
I 13 0.1 42.4 130.43 ,34.1 140.0 0.8 IS.59 133.84 39.2 IO.1 10.7 0.87 0.90 (0.90) (0.90) 0.74937 0.7 7084 

Data shoti inthesis are test/reference ratios that are based on geometric means. 
Grp = Group. 

3 
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-- 

Table 3. Spray Pattern Testing Data: Calcuia’~ 
Distance (cm) IStage IProduct lStatistic )Dmax (mm) 

ttern Center (N=30) 
IDmin (mm) Ovallty Ratio 

3 IBeain ITest IMean 137.510 . ki2.859 132-711) 1.147 (1.143) I-.--.- --.--- .-- 
l%CV 17 R In 1 

EZ End 

17 iReference!tieai i36.345 i - 32.200 

(Begin ITest 
-.. _- -.-. 

IMean 145.660 (37.728 11.2’ , ..-14 
8.9 6.8 

Reference Mean 34.162 1.223 
10.2 19.5 
1.104 (1.106) 0.993 (1.003) 
0.00011 0.42732 

M ean 46.282 38.705 1.199 
0 8.9 0.5 8.1 

42.336 35.455 1.212 
12.1 11.3 20.2 

5 Begin 

End 

k 
shown 

- 
.--. 

1.284 
23.6 
0.973 (0~:~:’ 

‘.,0.27@+ 7.. I,;’ 
Parenthesis are test/reference ratios that are based on geometric means. 
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able 4. Droplirt Size Distribution Detemined By ! ,- , At Beginning, 
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/Table 6. Plume Geometry Data (N=30) 

? : 

IView (Product. IStatistic ILength (cm) IWidth (cm) m 

.-v - 

ference IMean 

-i,.;I... 

7.2 14:4 113 A 

1-I - - ;,;,; --.-- I, 1 ,15.66 I-1 I 
] I-r.” , i i ,.-- - ,. . . , . ,.” 

IT/l? In uu In au\ 

Mean 

.-.- 
x 14.5 11313 Ill 7 I 

J~:.~:~+:;:‘:.i:! IO.! 
,I-.... ,. .‘.’ . 
In. I. i67 (0.965): .;:i~(1:076)?: .;:‘diO.(,.,@g) 1: 

‘- ;,.:-oJ27:,i :‘: i;. &o~~.>.,- -... ,.i: ~*073’:;“+“;?!~ 

36.97 18.88 54.6 
7.1 11.7 13.0 
38.56 17.10 50.3 
5.0 1nn 9.3 

mce IMean 

I I I p:::.:;.- :I... T ,v.vyv ,. ‘! 
Data shown in parenthesis are test/reference ratios that are ‘ba ~secl on geometric means. 
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2. Review of Amendment to Oriainal March 24. 2000 Submission 

; -’ ‘. ., 

2.1 Deficiency I: 
Please report expiration dates for the three lots of reference product. 
Firm’s Response: 

. The expiration dates for the three reference products (Stadol NS@ Nasal Spray) are as follows: 
Lot 9FlOO28, 5/31/01; Lot 9F13~0.5/31/01; Lot 9F15910,8/30/01. 
Review’s Comment: 
The firm’s response is acceptable. 

. . . .- * 2.2 Deficiency 2: 
Please submit representative (at least 20%) computer printout sheets for the ’ --- 

-A analysis. 
Firm’s Response: 
Representative (20%) computer printouts (data plots) for the *.“-------. .-. -..p , analysis 
were submitted. 
Review’s Comment: 
The firm’s response is acceptable. 

2.3 Deficiency 3: 
The quantification for the primingire-priming and tail-off testing was accomplished by taking 
individual actuation weights. In these tests, please base your measurements of drug per 
actuation on a validated Y assay and resubmit the raw data to the 
Agency for evaluation. 
Firm’s Response: 

Primlrqke-prlming 
Actuations 6 through 8,13, 14 and 21 were collected for - a assay. The results 
confirmed that the two formulations are equivalent with respect to priminglre-priming when 
the amount of drug in each actuation is directly measured by ‘e (Table 6). 

hable 6. Amended PrimindRe-mimh Data ImalSDavI - - I 
Test Reference 

spray # Mean *hCV N Mean %CV N T/R 
6 1.032 4.6 31 1.025 4.4 31 1.007 

iii- 4.0 31 1.035 4.8 31 1.010 

Tall-off 
Actuations 24,27,29 and 31 were collected for --rc assay. The results presented in this 
report comparing Roxane’s Butorphanol Nasal Spray and Stadof NS have confirmed that 
the two formulations are equivalent with respect to tailing-off when the amount of drug in 
each actuation is directly measured by -Table 7). 
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Da ta  (mglspray)  -  H P L C  
I Re fe rence  I I 

Rev iewer’s C o m m e n t: 
T h e  p r im inghe -p r im ing  a n d  tai l-off tes t ing b a s e d  o n  m e a s u r e m e n ts o f d r u g  p e r  ac tuat ion  us ing  
th e  c h r o m a to g r a p h i c  assay  is accep ta b l e . 

2.4  Def ic iency 4: ._ _. -  _---.. --.-...-s -  * ._____  . ..-. .--. -.. . . ..__.... * _:_. ~  .,& .....-1.~  . . . . .--.. 
_.._...----.- -  ---  y ..--v..._I, .-.- ---.---. - - - - -A 

. -.- 
F i rm’s Resaonse :  

i --. 

~ ~ V I B W S  c o m m e n t: 
T h e  firm ’s r e s p o n s e  is accep ta b l e . 

2.5  D e ficiency 5 : 

f 

--  . .-  _ _ -- ._ - - ... ._ . _ - I 
L  

--  . ..---- . . . . . . .-. . . 

Rev i iew’s C o m m e n t: 
T h e  firm ’s r e s p o n s e  is accep ta b l e . 

8  
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2.6 Deficiency 6: 
You submitted only a hard copy of the raw plume data. In future applications on this dosage 
form  you should submit diskettes of the raw plume data in M icrosoft Excel. 
Finn’s Response: 
The firm  acknowledged that in future applications on this dosage form , it will submit diskette 
copies of the raw plume data in M icrosofl Excel. 
Review’s Comment: 
The firm ’s response is acceptable. 

3. Recommendation: 

The formulation of the test product is Ql and Q2 the same as that of the reference 
product. The h vitro testing conducted by Roxane Laboratories comparing its 
butorphanot tarn-ate nasal spray (10 mg/mL) and the reference product (Stadol nasal 
spray, 10 mg/mlL) has been found acceptable to the Division of Bioequivalence. In 
terms of dose dlelivered per actuation and the size, shape and droplet size distribution of 
the spray, the test product’s performance is sim ilar to that of the reference product. 
Therefore, the Division of Bioequivalence deems the test product lo be equivalent to the 
reference product in dose delivery and performance of the delivery device@ 

James E. Chaney. Ph.zD. 
Division of Bioequivalence 
Review Branch I 

RD INITIALED YCHuang ,l 
Ff INITIALED YCHuang Date ’ lti(O l 

L ,‘I.;. . . . . . . 

Concur. A n\’ - ’ - Date s! 22!2oof 
Date P. Conner, Pham1.D. - 
Director, Division of Bioequivalence 

JEC1051401 
V:WRMSNZV?OXANEUTRS&REW75824a.DOO 

.:- . 
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Ta(: Spny Patten II 
Sowmuy Tmbb 

I 
L 33.43 31.61 105JI 0.091 I.141 -0.001 

1.13 1.14 99.46 0.127 OS47 -0.023 
llrcio 

7 L 45.70 41.50 11032 0.126 0.746 -0.006 

L 36.07 34.59 llO.Ml 0.115 0.774 -0.003 

mw 1.20 1.20 lWJ4 0.163 0.509 4.039 
win 

-Y D, 54.97 4B.06 11432 0.147 0.W 4.w2 
I I I I 1 

LB 1 43.91 1 37.19 1 115.17 1 0.140 ( 0.09 1 ~99, 
I I I 

1 
I 

1 
(aan) 

CJdily I.23 117 1 96.66 1 0.192 1 0.49) 1 -0.0% 

APPEARS THiS WAY 
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Attachment 11 
Droplet Size Distribution 

Summary Table 

I Geometric Geometric Standard I UPpn 
BE Distance D&y MCUI MMll Deviation 1 Confidence 

Measure (cd @=I Test Rcfaence Ratio (%) Reference T/R Ra& 1 &,u,,d t 
DSO I 15 51.94 56.93 91.23 0.135 0.978 i -0.005 

45 S8.30 62.89 92.70 0.138 0.895 ' -0.012 
75 64.87 66.67 97.29 0.165 1.524 ] 0.020 

( (-0.004) 
3 i 15 43.52 46.11 94.38 0.147 1.037 -0.01 I 

i 45 s49.70 ' 53.11 93.57 0.138 1.098 j ; -0.005 

r-T 5 1 I 

75 58.05 58.97 98.43 0.182 1.394 0.010 
! (-0.020) 

45 75 I5 1 ' , / 41.05 47.26 53.60 50.92 56.61 43.23 I 92.80 94.95 94.68 . i 1 0.117 0.116 0.198 i : ; i 0.992 1.414 1.060 -0.00 -0.007 0.017 1 

97.84 ; 0.146 I 0.455 -0.032 

95% upper confidence bound uses tit regulatory constants suggested in the draft guidance “Bioavailability 
uld Biocquivalenct Studies for Nasal Aerosols and Nasal Sprays for Local Action”. June 1999 

APPEARS THIS WAY 
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16 

33 



Attachment I1 (cant) 
ALL IO:58 Tuesdey, Ueroh 201 2OOI 2372 

-----...-------.____---.----...---..-..-.-..-.--- metric=m distance-1 delay=15 ____________________.-----..--.--.--......-...--- 

SigneTT SigmaTR Ratio: 95% UCL 05% UCL upper 
Sigma Sigma FM PBE Geom Qeom exp(OELTA)* (Total T (Total A sigTT / R-scaled PBE C-scaled P6E Confidence 

obe TO epeilon TO ABE liait Mean T Yeen R 100 Std Oev) Std Oev) sigTR Criterion Criterion Bound 

1 0.1 
2 a.1 
3 0.2 
4 0.2 
5 0.1 
8 0.1 
7 0.2 
e 0.2 
8 0.1 

10 0.1 
11 0.2 
12 0.2 
13 0.1 
14 0.1 
15 0.2 
18 0.2 

0.00 
0.00 
- -- 
V.UU 

0.00 

0.01 
0.01 
0.01 
0.01 
0.03 
0.09 
0.03 
0.03 
0.05 
0.05 
0.05 
0.08 

0.1 1.11 
0.1 1.25 
0.2 i,ii 
0.2 1.25 
0.1 1.11 
0.1 1.25 
0.2 Y.ll 
0.2 1.25 
0.1 1.11 
0.1 1.25 
0.2 1.11 
0.2 1.25 
0.1 1.11 
0.1 1.25 
0.2 1.11 
0.2 1.25 

1.088 

4.878 
- --- V.Y/L 
1.245 
2.089 
5.978 
0.522 
1.485 
4.089 
7.878 
1.022 
1.895 
6.089 
9.879 
1.522 
2.495 

51.34 
51.94 
51.34 
51.94 
51.94 
51.94 
SI.94 
51.94 
51.94 
51.94 
51.94 
51.94 
51.94 
51.94 
51.94 
51.94 

56.03 91.225 
58.93 91.225 
_- -- ..A A*- oo.YJ YI.ZLO 
56.93 91.225 
58.03 81.225 
58.93 91.225 
56.93 91.225 
58.93 91.22s 
58.93 91.225 
se.si 91.225 
58.93 81.225 

58.83 81.225 
58.93 91.225 
56.93 81.225 
58.93 91.225 
88.93 81.225 

0.132 
0.132 
a.i32 
0.132 
0.132 
a.132 
0.132 
0.132 
0.132 
0.132 
0.132 
0.132 
0.132 
0.132 
0.132 
0.132 

0.135 0.978 
0.135 0.878 
^ a^- - ^W^ ". I.90 V.YIO 
0.135 0.978 
0.135 0.978 
0.135 0.878 
0.135 0.978 
0.135 0.970 
0.135 0.97S 
0.135 a.978 
0.135 0.978 
0.135 0.978 
0.135 0.870 
0.135 a.978 
0.135 0.978 
0.135 0.978 

-0.0050 0.0022 -0.00505 
-0.0673 -0.0387 -0.08730 

0.0065 0.0022 0 * 00222 
-0.0078 -0.0387 -0.03868 
-0.0213 -0.0078 -0.02127 
-0.0831 -0.0467 -0.00311 

0.0043 -0.0078 -0.00778 
-0.0117 -0.0487 -0.04688 
-0.0532 -0.0278 -0.os319 
-0.1147 -0.0667 -0.11466 
-0.0040 . -0.0278 -0.02778 

-0.0197 -0.0867 -0.08888 
-0.oe4e -0.0478 -0.08484 
-0.1462 -0.0867 -0.14818 
-0.0121 -0.0478 -0.04776 

-0.0278 -0.0867 -0.06860 

.---..__-----_*_.___---....*.---------------...-- netrio- dieta,jce-l delay=45 ___.__-_-___________------..---------------.----- 

Signam SigaaTR Ratio: 951 WL 95% UCL Upper 
sigma Sigma FM PEE Geom Geom exp(OELTA)* (Total T (Total R riglT I R-sceled PBE C-scaled PEE Gonfidenco 

Obe TO rpsi1on TO ABE limit Yeah T Nean R loo Std Oev) SW Dev) sigTR Criterion Criterion BOWId 

17 0.1 0.00 0.1 1.11 1.069 58.30 62.89 92.699 0.123 0.138 0.885 -0.0119 -0.0040 -0.011a92 
ie 0.1 0.00 0.1 1.25 4.879 58.30 82.89 92.899 0.123 0.138 0.895 -0.0767 -0.0429 -0.078702 
18 0.2 0.00 0.2 1.11 0.272 58.30 62.89 92..899 0.123 0.138 a.695 0.0021 -0.0040 -0.003978 
20 0.2 0.00 0.2 1.25 1.245 56.30 82.89 92.699 0.123 0.138 0.895 -0.0145 -0.0428 -0.M2680 
21 0.1 0.01 0.1 1.11 2.089 56.30 62.89 92.899 0.123 0.138 0. es5 -0.0287 -0.0140 -0.026732 
22 0.1 0.01 0.1 1;25 5.979 58.30 82.89 92.899 0.123 0.138 0.895 -0.0932 -0.0529 -0.093211 
23 0.2 0.01 0.2 1.11 0.522 58.30 62.89 92.898 0.123 0.138 0.895 -0.0022 -0.0140 -0.013978 

\fda\in vitro data\amalvem.sas 20 March 2001 

17 



_. ; ._ , 
‘-1 : .__ ‘a:) 

:. . . 
::a:., : 

‘.i”;“.’ 
. . . . . . . 

: I’ . 
.  

1 

Attachm ent II (cant) 

ALL 10:58 Tuesday. March 20, 2001 2373 
---.............................................. metric-D50 dietancem1 delay-45 . . .._._.......................................... 

(continued) 
SigmolT SigmaTR Rat lo : 95% UCL 95% UCL upper 

sigu sigma F M  PBE  Deem Qeom exp(DELTA)* (Tote1 T  (Total R siaIT I R-scaled PEE  C-scaled P8E Contidenoe . 
Dba TO rpailon i0 ABE  limit Uean T Mean R -100 &d Dev) itd Dev) aigTli Crlterion Critarion 6OlJnd 

24 0.2 0.01 0.2 1.25 1.495 58.30 82.69 02.699 0.123 0.136 0.695 -0.0188 -0.0529 -0.05286 
25 0.1 0.03 0.1 1.11 4.089 58.30 62.68 92.800 0.123 0.136 0.695 -0.0820 -0.0340 -0.08198 
26 0.1 0.03 0.1 1.25 7.070 56.30 82.60 02.890 0.123 0.138 0.695 -0.1282 -0.0729 -0.12618 
27 0.2 0.03 0.2 1.11 1.022 56.30 82.68 92.899 0.123 0.136 0.695 -0.0108 -0.0340 -0.03396 
26 0.2 0.03 0.2 1.25 1.995 56.30 62.69 92.899 0.123 0.136 0.695 -0.0272 -0.0729 -0.07286 
20 0.1 0.05 0.1 1.11 8.080 58.30 62.89 92.899 0.123 0.138 0.695 -0.0950 -0.0540 -0.69502 
30 0.1 0.05 0.1 1.25 0.979 56.30 62.68 02.699 0.123 0.136 0.695 -0.1501 -0.0929 -0.15910 
31 0.2 0.05 0.2 1.11 1.522 58.30 82.89 02.89Q 0.123 0.138 0.695 -0.0102 -0.0540 -0.05306 
32 0.2 0.05 0.2 1.25 2.495 56.30 62.89 92.899 0.123 0.138 0.695 -0.0355 -0.0929 -0.09286 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . retric=050 distance=1 delay-75 . 

Sigaa 
SlgaaTT SigaaTR Ratio: 95% UCL 95% UCL Upprr 

FDA PBE  Geo8 Gmoa exp(DELTA)* (Total 1 (Total R slgTT / R-scsled PBE  C-waled P M  Confidence 
Ohs TO epsilon TO ABE  limit Yean T Yean R 100 Std Dev) Std Dev) s&R Criterion Criterion 9OVtld 

S iOM 

33 0.1 
34 0.1 
35 0.2 
36 0.2 
37 0.1 
3% 0.1 
39 0.2 
40 0.2 
41 0.1 
42 0.1 
43 0.2 
44 0.2 
45 0.1 

0.00 0.1 1.11 1.069 64.67 88.67 
0.00 0.1 1.25 4.979 64.67 88.67 
0.00 0.2 1.11 0.272 84.67 88.87 
0.00 0.2 1.25 1.245 84.87 86.87 
0.01 0.1 1.11 2.089 84.67 68.67 
0.01 0.1 1.25 5.979 64.67 86.67 
0.01 0.2 1.11 0.522 64.67 68.87 
0.01 .0.2 1.25 1.495 64.67 88.87 
0.03 0.1 1.11 4.089 64.67 88.67 
0.03 0.1 1.25 7.979 84.67 66.67 
0.03 0.2 1.11 1.022 84.67 66.87 
0.03 0.2 1.25 1.995 84.87 68.87 
0.05 0.1 1.11 6.069 84.87 88.87 

\tda\in vitro data\aaalvarn.ras 

97.292 0.251 0.185 1.524 
97.292 0.251 0.185 1.524 
97.292 0.251 0.185 1.524 
97.292 0.251 0.185 1.524 
97.292 0.251 0.185 1.524 
97.292 0.251 0.165 1.524 
97.292 0.251 0.185 1.524 
07.292 0.251 0.165 1.524 
97.292 0.251 0.185 1.524 
97.292 0.251 0.165 1.524 
97.292 0.251 0.165 1.524 
07.292 0.251 0.165 1.524 
97.292 0.251 0.165 1.524 

0.0202 
-0.0736 

0.0408 
0.0164 

-0.0043 
-0.0972 

0.0345 
0.0102 

-0.0524 
-0.1444 

0.0219 
-0.0020 
-0.OQ96 

20 Yarch 2001 

0.0389 0.02024 
-0.0020 -0.07357 

0.0389 0.03893 
-0.0020 -0.DD196 
0.0289 -0.00434 

-0.0120 -0.09723 
0.0280 0.02693 

-0.0120 -0.01198 
0.0089 -0.05241 

-0.0320 -0.14437 
0.0069 0.00893 

-0.0320 -0.03198 
-0.0131 -0.09982 

18 
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Attachment II (cord) 

ALL IO:% Tuesday, Uarch 20, 2001 2374 

-____.---_..._._____----..----.----~~~.-.---.--~~ aetricrDS0 distance=1 delaya7S .____._-____._______.--.....-.--------..----..-.- 

(continued) 

SipmaTT SigmaTR Ratio: 955 UCL 95% UCL Upper 
sigu SigM FDAPBE Gsoa 6eom eXp(DELTA)* (Total T (Total A rigTT / A-scaled PBE C-scaled PBE Confidence 

Obs TO epeilon TO ABE limit Mean 1 Mean R 100 std oev) sta mv) siQTR criterion Criterion Bound 

46 0.1 0.05 0.1 1.25 9.979 64.67 66.67 07.292 0.251 0.165 1.524 -0.1914 -0.0520 -0.10136 
- 47 0.2 0.05 0.2 1.11 1.522 64.67 60.67 07.292 0.25I 0.185 1.524 0.0005 -0.0131 -0.01307 

46 0.2 0.05 0.2 1.25 2.495 64.67 66.67 97.292 0.251 0.165 1.524 -0.0142 -0.0!520 -0.05196 

-..-----.---__-__-.-.....~.~~~~---....--.-------- retric=Dw distance-3 delays15 .___-._._.._-_-_____-----.-.--------.------------ 

Sigaan SigmaTR Ratio: 051 UCL 95% UCL uwr 
Sigua SitW FDA PBE 6eol 3eoa1 exp(DELTA)* (Total T (Total R slpTT / R-scaled PBE c-scaled PDE Confidence 

Obe TO 

40 0.1 
50 0.1 
51 0.2 
52 0.2 
53 0.1 
54 0.1 
55 0.2 
56 0.2 
57 0.1 
56 0.1 
59 0.2 
60 0.2 
81 0.1 
82 0.1 
63 0.2 
64 0.2 

epsilon TO A6E limit Neon f Mean R 

0.00 011 1.11 1.060 43.52 46.11 
0.00 0.1 1.25 4.979 43.52 46.11 
0.00 0.2 1.11 0.272 43.52 46.11 
0.00 o-2 
0.01 0.1 
0.01 0.1 
0.01 0.2 
0.01 0.2 
0.03 0.1 

1.25 1.245 43.52 46.1 
1.11 2.060 43.62 46-I 
1.25 5.979 43.52 46.1 
1.11 0.522 43.52 46.1 
1.25 1.4QS 43.52 46.1 
1.11 4.069 43.52 46.1 

0.03 0.1 I.25 7.070 43.52 46.11 
0.03 0.2 l.li 1.022 43.52 46.11 
0.03 0.2 1.25 l.QQ5 43.52 46.11 
0.05 0.1 1.11 6.060 43.52 46.11 
0.05 0.1 1.25 9.079 43.52 46.II 
0.05 0.2 1.11 1.522 43.52 46.11 
0.05 0.2 1.29 2.405 43.52 46.11 

\fda\in vitro data\amalvern.saa 

loo Std Dev) Std Dev) sigTR Criterion Criterion 6ound 

94.383 0.152 0.147 1.037 
94.363 0.152 0.147 1.037 
94.383 0.152 o-t47 I.037 
04.363 0.152 0.147 1.037 
94.363 0.152 0.147 1.037 
04.383 0.152 0.147 I.037 
94.363 0.152 0.147 1.037 
94.383 0.152 0.147 1.037 
04.363 0.152 0.147 1.037 
94.363 0.152 0.147 1.037 
Q4.383 0.152 0.147 1.037 
04.363 0.152 0.147 1.037 
84.383 0.152 0.147 I.037 
94.363 0.152 0.147 1.037 
94.383 0.152 0.147 1.037 
94.383 0.152 0.147 I.037 

-0.OlIO 
-0.0851 

0.0051 
-0.0140 
-0.0302 
-0.IO40 

0.0001 
-0.0166 
-0.0663 
-0.1417 
-0.0097 
-0.0264 
-0.1061 
-0.1794 
-0.0193 
-0.0380 

20 March 2001 

-0.0003 -0.01006 
-0.0392 -0.08514 
-0.0003 -0.00033 
-0.0392 -0.03924 
-0.0103 -0.03024 
-0.0492 -0.10403 
-0.0103 -0;01033 
-0.0402 -0.04924 
-0.0303 -0.06620 
-0.0692 -0.14175 
-0.0303 -0.03033 
-0.0602 -0.06924 
-0.0503 -0.106lD 
-0.0692 -0.I7042 
-0.0503 -0.05033 
-0.0692 -0.06924 
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Attachment II (cod) 

ALL lo:58 Tueeday, March 20, 2OQl 2375 
-..-..-...-....___._..--.--...-----.-...---.....- metric450 distanced delay=45 ___....._-_....._._--....-..---.-..--.--...-.--.- 

Sigrrm SigubaTR Ratio: 95% uu 85% WL Wpper 
sigma Bigam PM PBE Beoa Gem exp(OELTA)* (Total T (Total R sign I R-scaled PBE C-scaled PBE confidenoe 

Ohs TO 
85 0.1 
66 0.1 
67 0.2 
68 0.2 
69 0.1 
70 0.1 
71 0.2 
72 0.2 
73 0.1 
74 0.1 
75 0.2 
78 0.2 
77 0.1 
78 0.1 
79 0.2 
80 0.2 

rprilon TO ABE limit Mean T l&an R 100 Std Oev) Std Oev) 
0.00 0.1 1.11 1.089 49.70 53.11 93.572 0.152 0.136 
0.00 0.1 1.25 4.079 48.70 53.11 93.572 0.152 0.136 

0.00 0.2 i.ti 0 . 272 1s. 70 53.!! 93.512 0.1’2 O.!3!J 

0.00 0.2 1.25 1.245. 49.70 53.11 93.572 0.152 0.138 
0.01 0.1 1.11 2.089 40.70 53.11 93.572 0.152 0.138 
0.01 0.1 1.25 5.97s 49.76 53.11 93.572 0.152 0.138 
0.01 0.2 1.11 0.52a 49.70 53.11 93.572 0.152 0.138 
0.01 0.2 1.25 1.405 48.70 53.11 93.572 0.152 0.138 

0.03 0.1 1.11 4.089 49.70 53.11 93.572 0.152 0.136 

0.03 0.1 1.25 7.978 40.70 533.1f 03.572 0.152 0.138 

0.03 0.2 1.11 1.022 40.70 53.11 83.572 0,152 0.138 
0.03 0.2 1.25 1.995 40.70 53.11 03.572 0.152 0.138 
0.05 0.1 1.11 S.080 40.70 53.11 03.572 0.152 0.135 
0.05 0.1 1.25 @.979 40.70 53.11 03.572 0.152 0.138 

0.05 0.2 1.11 l-522 40.70 53.11 93.572 0.152 0.130 
0.05 0.2 1.25 2.495 40.70 53.11 93.572 0.152 0.138 

riqTR Criterion 
1.098 -0.0047 
1.096 -0.0702 
!.om 0.0095 
I.096 -0.0074 
1 .osEi -0.0216 
1.096 -0.0868 
1.098 0.0051 
1 .OSO -0.0117 
I.098 -0.0554 
I.088 -0.1200 
1.098 -0.0038 
1,098 -0.0202 
1.096 -0.0887 
1.090 -0.1531 
1.098 -0.0122 
1.09e -0.0287 

Criterion 
0.0035 

-0.0354 
0.0035 

-0.0354 
-0.0065 
-0.0454 
- 0.0065 
-0.0454 
-0.0265 
-0.0654 
-0.0285 
-0.0554 
-0.04B5 
-0.0854 
-0.0465 
-0.0854 

Bound 
-0.00473 
-0.07022 

0.00352 
-0.03538 
-0.02181 
-0.056e4 
-0.00640 
-0.04536 
-0.05539 
-0.12oOO 
-0.02848 
-0.06538 
-O-B8867 
-0.15310 
-0.04648 
-0.08538 

________._________..-.-.-.-.-.-.----.------..--.- metric-050 distance-3 delay-75 .______---____--.___..--------....---..-------.-- 

SigmafT SigmaTA Ratio: 95% IJCL 85% UCL Upper 
Sigma sigra FDA PBE Geo~ 000~ exp(OELTA)* (Total T (Total R sigTT I R-scaled PBE C-scaled PBE Conlidenoe 

ObS To apsllon To ABE limit Mean T Yean R loo Std Oev) Std Dev) sigTR Criterion Criterion Bound 

61 0.1 0.00 0.1 1.11 I.089 58.05 58.97 
62 0.1 0.00 0.1 1.25 4.979 56.05 68.97 
83 0.2 0.00 0.2 1.11 0.272 58.05 58.97 
84 0.2 0.00 0.1 1.25 1.245 58.05 58.97 
85 0.1 0.01 0.1 1.11 2.089 58.05 58.07 
86 0.1 0.01 0.1 1.25 5.978 55.05 58.07 
87 0.2 0.01 0.2 1.11 0.522 58.05 58.07 

\fda\in vitro data\easlvarn.eas 

98.432 0.254 0.152 
98.432 0.254 0.182 
98.432 0.254 0.182 
08.432 0.254 0.182 
98.432 0.254 0.182 
98.432 0.254 0.182 
88.432 0.254 0.162 

1.394 0.0098 0.0325 o.oos79 
1.394 -0.1049 -0.0064 -0.1048i 
1.394 0.0349 0.0325 0.03250 
1.384 0.0051 -0.0054 -0.ooB41 
1.394 -0.0202 0.0225 -0.02018 
1.394 -0.1339 -0.0164 -0.13388 
1.394 0.0271 0.0225 0.02250 

20 Uarch 2001 
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Attachment II (cant) 
ALL IO:58 Tuesday, March 20, 2001 2376 

------.----.._______--------------------..------- metric-m distance-3 delay-75 ____________________-----...--------.-------.---- 

(continued) 
SigaaTT SigmaTR Ratio: 95% UCL 952 La Upper 

signs Sigma FDA PM Oeow Saoa exp(oELTA)* (Total T (Total R SfgTT / R-scaled PBE C-scaled PBE Confidence 
Ohs TO eprilon TO ABE limit Mean T Neon A 100 Std Dev) Std Dev) sigTA Criterion Criterion Bound 

88 0.2 0.01 0.2 1.25 1.495 se.05 58.97 
a9 0.1 0.03 0.1 1.11 4.080 58.05 58.97 
90 0.1 0.03 0.1 1.25 7.979 58.05 58.97 
91 0.2 0.03 0.2 1.11 1.022 58.05 68.97 
92 0.2 0.03 0.2 1.25 I.995 58.05 58.97 
93 0.1 0.05 0.1 1.11 6.089 58.05 SO.97 
94 0.1 0.05 0.1 1.25 9.979 58.05 se.97 
95 0.2 0.05 0.2 1.11 1.622 58.05 58.97 
9s 0.2 0-W 0.2 1.25 2.495 56.05 58.97 

98.432 0.254 0.182 1.394 -0.0024 
08.432 0.254 0.182 1.394 -0.0790 
08.432 0.254 0.182 1.394 -0.IOl7 
vs.432 0.254 0.182 1.394 0.0118 
80.432 0.254 0.182 1.394 -0.0174 
98.432 0.254 0.182 1.394 -0.1371 

96.432 0.254 0.182 1.394 -0.2494 
wt.432 0.254 0.162 1.394 -0.0033 
98.432 0.254 0.182 1.394 -0.0322 

-0.0184 -0.01641 
0.0025 -0.07895 

-0.0384 -0.19173 
0.0025 0.002SO 

-0.0364 -0.03641 
-0.0175 -0.1370s 
-0.0564 -0.24944 
-0.0175 -0.01750 
-0.0584 -0.05641 

. . . . . . . . . ..---..-._......--.-.~------.--...... •~tripQs0 distance-5 dellye ______________..-___-------------.-.-..-----...-- 

Signa 
Obc TO 

97 0.1 
98 0.1 
99 0.2 

100 0.2 
101 0.1 
102 0.1 
103 0.2 
104 0.2 
105 0.1 
106 0.1 
IO? 0.2 
106 0.2 
109 0.1 

Sigma 
SignaTT SigmaTR Ratio: 95% w3. 95% UCL wprr 

FMPBE Oeom Oeom exp(OELTA)* (Total T (Total R sigTT / R-scaled PBE C-scaled PBE Confidence 
rpslon TO ABE limit Yesn T Mean R ID0 StU Dev) Std Dev) sigTR 

0.00 0.1 1.11 1.089 4t.05 43.23 04.950 0.116 0.117 0.992 
0.00 0.1 1.25 4.979 41.05 43.23 94.950 0.116 0.117 0.992 
0.00 0.2 1.11 0.272 41.05 43.23 94.950 0.116 0.117 0.992 
0.00 0.2 1.25 1.245 41.05 43.23 94.950 0.116 0.117 0.992 
0.01 0.1 1.11 2.089 41.05 43.23 04.950 0.116 0.117 0.902 
0.01 0.1 1.25 5.879 41.05 43.23 94.950 0.118 0.117 0.992 
0.01 0.2 1.11 0.522 4l.DS 43.23 94.950 0.116 0.117 0.982 
0.01 0.2 1.25 1.495 41.05 43.23 94.950 0.116 0.117 0.992 
0.03 0.1 1.11 4.009 41.05 43.23 94.950 0.116 0.117 0.992 
0.03 0.1 1.25 7.979 41.05 43.23 94.950 0.116 0.117 0.992 
0.03 0.2 1.11 1.022 41.05 43.23 94.950 0.116 0.117 0.992 
0.03 0.2 1.25 1.995 41.05 43.23 94.950 0.116 0.117 0.992 
0.05 0.1 1.11 6.089 41.05 43.23 94.950 0.116 0.117 0.992 

Criterion 
-0.0047 
-0.0436 
-0.0047 
-0.0436 
-0.0147 
-0.0536 
-0.0147 
-0.0536 
-0.0347 
-0.0738 
-0.0347 
-0.073S 
-0.0547 

\fda\in vitro data\rulvrrn.rar 

Criterion 
-0.0074 
-0.0540 

0.0027 
-0.0093 
-0.0196 
-0.0659 
-0.0004 
-0.0123 
-0.0434 
-0.0896 
-0.0066 
-0.0184 
-0.0672 

20 March 2001 

-0.DO7380 
-0.064OI3 
-0.004716 
-0.D43616 
-0.0195DQ 
-0.085879 
-0.014716 
-0.053616 
-0.043429 
-0.069570 
-0.03471s 
-0.073S1a 
-0.087181 

21 



.:. ..i’1 . ._ ,., : : y,i..,. -, . ;I+.: 
I. c gi:i~. 

Attachment II (con t) 
ALL 

---.._....-...--____________f.______-....*____-_. wtricnD50 distance-5 delay=15 .-_--___.. 
(continued) 

SigmaTT SigaaTR Ratio: 95% WL 9S% UCL Upper 
sigu sigaa FDA PBE Geom 0eow exp(bELTA)* (Total 1 (Total R sigTT / R-scaled PEE C-6c8led PBE Confidence 

oba TO epsilon TO ABE limit Yean 1 Yean R 100 St0 Dev) Std Dev) SigTR Criterion Criterion Bound 

110 0.1 0.05 0.1 1.25 9.979 41.05 43.23 94.950 0.116 0.117 0.992 -0.1132 -0.0936 -0.11323 

111 0.2 0.05 0.2 1.11 1.522 41.05 43.23 94.960 0.116 0.117 0.992 -0.Of27 -0.0547 -0.05472 

112 0.2 0.05 0.2 1.25 2.495 41.05 43.23 94.950 0.116 0.117 0.992 -0.0244 -0.0936 -0.09362 

IO:56 Tueeday, March 20, 2001 2377 

-.-----.-..___--.._.-...-...--------....--------- mtrLcrD50 &stance+ delay-45 ______.____________.-----------.-.....-----.---.. 

Sigaafl S igmaTR Ratio: 95% UCL 95% UCL Upper 
Si@mJ SigM FDAPEE G00a Geoa exp(DELTA)* (Total T (Total A  siglT / R-scaled PEE C-coaled PSE confidence 

Obr TO epsilon TO ABE limit Yean T Mean R loo sta Dev) S W  Dew) sigTR 

113 0.1 0.00 0.1 1.11 1.089 
114 0.1 0.00 0.1 1.25 4.978 
115 0.2 0.00 0.2 1.11 0.272 
If6 0.2 0.00 0.2 1.26 1.245 
117 0.1 0.01 0.1 1.11 2.069 
116 0.1 0.01 0.1 1.25 5.978 
119 0.2 0.01 0.2 1.11 0.522 
120 0.2 0.01 0.2 1.25 1.495 
121 0.1 0.03 0.1 1.11 4.089 
122 0.1 0.03 0.1 1.25 7.979 
1'23 0.2 0.03 0.2 1.11 1.022 
124 0.2 0.03 0.2 1.25 1.996 
125 0.1 * 0.05 0.1 1.11 6.069 
126 0.1 0.05 0.1 1.25 9.979 
127 0.2 0.05 0.2 1.11 1.522 
128 0.2 0.05 0.2 1.25 2.495 

47.26 SO.92 
47.26 50.92 
47.26 50.92 
47.26 50.92 
47.26 50.92 
47.26 50.92 
47.26 50.92 
47.26 60.92 
47.26 50.92 
47.26 50.92 
47.26 50.92 
47.26 60.92 
47.26 SO.92 
47.26 50.92 
47.26 50.92 
47.26 50.92 

92.798 0.123 0.116 1.060 -0.0014 0.0012 -0.00136~ 
62.794 0.123 D-116 1.060 -0.0471 -0.0377 -0.04705 

92.799 0.123 0.118 1.060 O.DO66 0.0012 o.DO117 
92.799 0.123 0.116 1.060 -0.0032 -0.0377 -0.03773 
92.799 0.123 0.116 1.060 -0.0133 -0.0088 -0.01330 
92.799 0,123 0.116 1.060 -0.0566 -0.0477 -0.05862 
92.799 0.123 0.116 I.060 0.0056 -0.0088 -0.00883 
92.799 0.123 0.116 1.060 -0.0062 -0.0477 -0.04773 
92.7SS 0.123 0.116 1.060 -0.0367 -0.0268 -0.03872 
92.799 0.123 0.116 4.060 -0.0017 -0.0677 -0.08170 
92.7SS 0.123 0.116 1.060 -0.0006 -0.0286 -0.02663 
92.799 0.123 0.116 1.060 -0.0122 -0.0677 -0.06773 
92.79S 0.123 0.116 1.060 -0.0599 -0.0488 -0.06088 
92.799 0.123 0.116 1.060 -0.1047 -0.0077 -0.10472 
92.799 0.123 0.116 1.060 -0.0066 -0.0488 -0.04883 
92.799 0.123 0.116 1.060 -0.0181 -0.0677 -0.08773 

\?da\in vitro dats\awalvern.saa 20 March 2001 

Criterion Criterion Bound 
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Attachment II (cant) 
ML TO:56 Tuesday, March 20, 2001 2378 

-----..---..1...-___---.----.....-.-----.--.--..- mtricaD50 distanoem5 delay75 ______..______._._._--..----.---...------.-..-.-- 

SigpaTT SignaTR Ratio: 950 IJCL 95% uu Upper 
sigaa sigaa FDA PEE Geoa Geom exp(DELTA)* (Total T (Total R sign / R-scaled PSE C-scaled PBE Conf idence 

Dbs TO epsi lon TO AM liait Mean T Mean A 100 Std Dev) Std Dev) sigTR Criterion Criterion Sound 

129 6.1 
130 0.1 
131 0.2 
132 0.2 
133 0.1 
134 0.1 
135 0.2 
136 0.2 
137 0.1 
138 0.1 
139 0.2 
140 0.2 
141 0.1 
142 0.1 
143 0.2 
144 0.2 

0.00 
n nn Y.“” 

D.DO 
0.00 
0.01 
0.01 
0.01 
0.01 
0.03 
0.03 
0.03 
0.03 
0.05 
0.05 
0.05 
0.05 

0.1 1.11 
O.! 1.2s 
0.2 1.11 
0.2 1.25 
0.1 1.11 
0.1 1.25 
0.2 1.11 
0.2 1.25 
0.1 1.11 
0.1 1.25 
0.2 1.11 
0.2 1.25 
0.1 1.11 
0.1 1.25 
0.2 1.11 
0.2 1.25 

l .OBQ 53.60 56.61 
A 07a CI? an c1 CI v.w.s I"._ Y".". 
0.272 53.60 56.61 
1.245 53.60 56*61 
2.089 53.60 66.61 
5.979 53.60 56.61 
0.522 53.60 56.61 
1.495 53.60 56.61 
4.089 53.60 56.61 
7.978 53.60 56.61 
1.022 53.60 56.61 
1.995 53.60 56.61 
6.069 53,66 56.61 
8.979 53.66 56.61 
1.522 53.80 5B.U 
2.495 53.60 56.61 

84.660 
01 age IT." 
84.660 
94.680 
04.680 
94.580 
84.660 
94.686 
94.660 
94.680 
94.660 
94.660 
94.680 
94.680 
84.680 
94.860 

0.279 0. t9a 1.414 0.0166 
n 070 n ten 4  d,l -n r*oa ".S," ". ,.sY rn.7.T ". . ."" 
a. 279  o.isa 1.414 0.0464 
0.279 0.196 1.414 0.0110 
0.279 0.196 1.414 -0.0190 
0.279 0.196 1.414 -0.1541 
0.279 0.198 1.414 0.0372 
0.279 o.wa 1.414 0.0021 
0.279 0.196 1.414 -0.0666 
0.279 0.198 1.414 -0.2227 
0.279 0.196 1.414 0.0191 
0.279 0.196 1.414 -0.0157 
0.279 0.196 I.414 -0.1570 
0.279 0.186 1.414 -0.2912 
0.279 0.198 1.414 O.DOli 
0.279 0.196 1.414 -0.0333 

0.04s6 0.01685 
n  nn67 "."" -n,119n1 
0.0456 0  * 04664 
0.0067 0.00674 
0.0356 -0.01698 

-0.0033 -0.15407 
0.0358 0.03564 

-0.0033 -0.00326 
0.0156 -Q.o%ae4 

-0.0233 -0.22273 
0.0156 0.01564 

-0.0233 -0.02326 
-0.0044 -0.15764 
-0.0433 -0.29120 
-0.0044 -0.OD436 
-0.0433 -0.04326 

-_______--------__.----.-------------.---------- mrtric=Span distance=1 delay=15 _____...____._____...---------------..-..-*---.-- 

SigmaTT Sigma16 Ratio: 85% UCL 95% UCL upper 
Sigaa s igma FDA PGE Geoe Geom exp(DELTA)* (Total T  (Total R sigTT / R-scaled PSE C-scaled PBE Conf idence 

Dbs TO epsi lon TO AGE limit Uern T Yean R 100 Std Oev) Std Dev) sigTR Criterion Criterion Bound 

14s 0.1 0.00 0.1 1.11 1.089 1.627 1.827 69.055 0.053 0.273 0.196 -0.1186 -0.0576 -0.11882 
146 0.1 0.00 0.1 1.25 4.979 1.627 1.027 89.055 0.053 0.273 0.196 -0.3732 -0.0965 -0.37324 
147 0.2 0.00 0.2 1.11 0.272 1.627 1.827 .8Q. 055 0.053 0.273 0.196 -0.0649 -0.0576 -D.D84Q1 
148 0.2 0.00 0.2 1.25 1.245 1.627 1.827 69.055 0.053 0.273 0.196 .D.l2Dl -0.0961 -0.12sos 
149 0.1 0.01 0.1 1.11 2.089 1.627 1.627 89.055 a.053 0.273 0.196 -0.la44 -0.0676 -0.18438 
150 0.1 0.01 0.1 1.25 5.979 1.627 1.827 89.055 0.053 0.273 0.196 -0.4385 -0.1065 -0.43851 
151 0.2 0.01 0.2 t.ll 0.522 1.627 l.aZt 69.055 0.053 0.273 0.196 -0.0815 -0.0676 -0.08147 

\fda\in vitro data\aralvern.sas 20 March 2001 
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Attachment II (cant) 

ALL IO:58 Tuesday, Yarch 20, 2001 2379 

---.-..I-___---*--_.-*-...-------.-.-.-.....---. HtricmSpan distance-1 &laym(J ________._.._..____.-----.-----.---..---------.-- 

(continued) 
SigmaTT SIQIUTA Ratio: 95% UCL 95% LfcL UPper 

SiQM SfQUl FOA PBE se00 Sear rxp(DELTA)* (Total T (Total A sigTT / R-scaled PBE C-scaled PBE Confidence 
Obir TO epsilon TO ABE limit Mean T Yaan A 100 Std 0~) Std OW’) SiQTR criterion Criterion Bound 

152 0.2 0.01 0.2 1.25 1.495 1.627 1.627 89.055 0.053 0.273 0.196 -0.1455 -0.1065 -0.14546 
153 0.1 0.03 0.1 1.11 4.089 1.627 1.827 80.055 0.053 0.273 0.198 -0.3151 -0.0878 -0.31512 
154 0.1 0.03 0.1 1.25 7.979 1.627 1.827 89.055 0.053 0.273 0.196 -0.5890 -0.1265 -0.56802 
155 0.2 0.03 0.2 1.11 1.022 3.627 1.827 89.055 0.053 0.273 0.198 -0.1144 -0.0876 -0.11443 
156 0.2 0.03 0.2 1.25 1.995 1.627 1,827 89.055 0.053 0.273 0.196 -0.1752 -0.1265 -0.17822 
157 0.1 0.05 0.1 1.11 6.089 1.627 1.827 86.055 0.053 0.273 0.196 -0.4457 -0.1076 -0.44580 
158 0.1 0.05 0.1 1.25 9.079 1.627 1.627 89.055 0.053 0.273 0.196 -0.6995 -0.1465 -0.69950 
159 0.2 0.05 0.2 1.11 1.522 1.627 1.827 BQ.OSS 0.053 0.273 0.196 -0.1473 . -0.1076 -0.14726 
160 0.2 0.05 0.2 1.2s 2.495 1.627 1.827 89.055 0.053 0.273 0.198 -0.2109 -0.1465 -0.21004 

.-.--.---.---.....--....-------.-.-.---.---.---- aetricrwn distance-1 (jelayr45 -___-...____.__..._.....-.----.--..-....-.------- 

S~QMTT S~QWTR Ratio: 95% UCL 954 UCL Upper 
WI- SiQ1S ‘FM PBL OIod Geom exp(OELTA)* (Total T (Total R sigTT I R-scaled P8E C-scaled P8E Confidence 

Obs TO spsilon TO ABE limit Yean T Uean R 100 Std Dev) Std Dev) SigTR Criterion Criterion Sound 

181 0.1 
162 0.1 
163 0.2 
164 0.2 
$65. 0.1 
166 0.1 
167 0.2 
166 0.2 
169 0.1 
170 0.1 
171 0.2 
172 0.2 
173 0.1 

0.00 0.1 1.11 1.089 1.540 1.674 
0.00 0.1 1.25 4.979 1.540 1.674 
0.00 0.2 1.11 0.272 1.540 1.674 
0.00 0.2 1.25 1.245 1.540 1.674 
0.01 0.1 1.11 2.089 1.540 1.674 
0.01 0.1 1.25 5.979 1.540 1.674 
0.01 0.2 1.11 0.522 1.540 1.674 
0.01 0.2 1.25 1.495 I.540 1.674 
0.03 0.1 1.11 4.060 I.340 1.674 
0.03 0.1 1.25 7.979 1.540 1.67b 
0.03 0.2 1.11 1.022 1.540 1.674 
0.03 0.2 7.25 1.995 1.540 1.674 
0.05 0.1 1.11 6.069 1.540 1.674 

\fda\in vitro data\aaalvern.sar 

91.991 
91.991 
91.991 
91.991 
91.991 
91.991 
91.991 
91.991 
91.991 
91,991 
91.091 
91.991 
91.991 

0.054 
0.054 
0.054 
0.054 
0.054 
0.054 
0.054 
0.054 
0.054 
0.054 
0.054 
0.054 
0.054 

24 

0.157 
0.157 
0.157 
0.157 
0.157 
0.157 
0.157 
0.157 
0.157 
0.157 
0.157 
0.157 
0.157 

0.341 
0.341 
0.341 
0.341 
0.341 
0.341 
0.341 
0.341 
0.341 
0.341 
0.341 
0.341 
0.341 

-0.0338 
-0.1168 
-0.0161 
-0.0371 
-0.0552 
-0.1381 
-0.0215 
-0.0425 
-0.0970 
-0.1807 
-0.0323 
-0.0532 
-0.1405 

20 March 2001 

-0.0209 -0.03379 
-0.0598 -0.11667 
-0.0209 -0.02094 
-0.0598 -0.05984 
-0.0309 -0.05525 
-0.0696 -0.13815 
-0.0309 -0.03094 
-0.0698 -0.06964 
-0.0509 -0.09792 
-0.0696 -0.18087 
-0.0509 -0.05094 
-0.0898 -0.08984 
-0.0709 -0.14046 



Attachment 11 (cod) 
ALL IO:56 Tuesdry, Uarch 20, 2001 2380 

-.....----._.._.._._--...---------*------.------ MtricmSpan distrncerl delay-45 _______.._.________.-----...-.-.-.-----....---.-- 
(continued) 

SigmaTT SignaTA Ratio: 95% iJCL m# UCL upper 
SIgNa SioU FM PBE QOON 6eotn exp(OELTA)* (Total1 (Total R rigTT / R-scaled POE c-scaled P6E Confidence 

Obr TO epsilon TO ABE Unit Yean T Yean A 100 Std Dev) Std Oev) sig7R Criterion Criterion lound 

174 0.1 0.06 0.1 1.25 9.979 1.540 1.674 91.991 0.054 0.157 0.341 -0.2232 -0.1098 -0.223i6 
175 0.2 0.05 0.2 1.11 1.522 1.540 3.674 91.991 0.054 0.157 0.341 -0.0431 -0.0709 -0.07694 
176 0.2 0.05 0.2 1.25 2.495 1.540 1.674 91.991 0.054 0.157 0.341 -0.0639 -0.1096 -0.10964 

----'----..-".--'.-.--------------..-.------.-~ metric=Span distance=1 delay=75 _______.._-_-_-...._-....-..~..-...----..-.---... 

SigmsTT SigaaTR Ratio: 95% UCL 95% WL Upper 
sigu sign FM PBE 6eom Qeoa exp(DELTA)* (Total T (Total R sign I R-scaled P6E C-waled PBE Confidenoo 

Ohs TO epsilon TO ABE limit Wan T WWl A 100 Std Oev) Std Dev) eigTR Criterion Criterion Sound 

177 0.1 0.00 0.1 1.11 1.069 1.535 I.694 90.653 
176 0.1 0.00 0.1 1.25 4.979 1.535 1.664 90.653 
179 0.2 0.00 0.2 1.11 0.272 1.535 l.S94 90.653 
160 0.2 0.00 0.2 1.25 1.245 1.535 1.694 90.653 
1ei 0.1 0.01 0.1 1.11 2.069 1.535 1.694 90.653 
162 0.1 0.01 0.1 1.25 5.970 1.535 1.694 90.653 
163 0.2 0.01 0.2 1.11 0.522 1.535 1.694 90.653 

164 0.2 O'.Ol 0.2 1.25 1.495 1.535 1.894 90.653 
165 0.1 0.03 0.1 1.11 4.089 1.535 1.694 90.653 
166 0.1 0.03 0.1 1.25 7.979 1.535 1.694 90.653 
167 0.2 0.03 0.2 1.11 1.022 1.535 1.694 90.653 
168 0.2 0.03 0.2 1.2s 1.995 1.535 1.694 90.653 
169 0.1 0.05 0.1 1.11 6.068 1.535 1.694 90.653 
190 0.1 0.05 0.1 1.25 0.079 1.535 1.694 90.653 
191 0.2 0.05 0.2 1.11 1.522 1.535 1.694 90.653 
192 0.2 0.05 0.2 1.25 2.495 1.535 1.694 90.653 

\fda\in vitro drta\aralvern.aas 

0.071 0.221 0.319 
0.071 0.221 0.319 
0.071 0.221 0.319 
0.071 0.221 0.319 
0.071 0.221 0.319 
0.071 0.221 0.319 
0.071 0.221 0.319 
0.071 0.221 0.319 
0.071 0.221 0.319 
0.071 0.221 0.319 
0.071 0.221 0.319 
0.071 0.221 0.319 
0.071 0.221 0.319 
0.071 0.221 0.319 
0.071 0.221 0.319 
0.071 0.221 0.319 

20 Uarch 2001 

-0.0711 -0.0380 -0.071t4 

-0.2332 .0.0749 -0.23319 
.0.0367 -0.0360 -0.03671 
-0.0777 -0.0749 -0.07767 
-0.1129 -0.0480 -0.11294 
-0.2747 -0.0049 -0.27473 
-0.04f3 -0.0460 -0.04730 
-0.0661 -0.0649 .0.06613 
-0.1962 -0.0660 -0.19616 
-0.3576 -0.1049 -0.35779 
-0.0663 -0.0660 -0.06634 
-0.1090 -0.1049 -0.10900 
-0.2793 -0.0860 -0.27929 
-0.4400 -0.1249 -0.44083 
-0.0693 -0.0060 -0.08927 
-0.1296 -0.1249 -0.12965 

R 
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Attachment II (cod) 

ALL lo:58 Tuesday, U6rch 20, 2001 2381 
------------__-_..__----------------.--------.-. r@tric=spm dfrtancem3 delays15 __...--.-....---.....-..-..---.---..-.---.-...*.. 

SignaTT SigaaTR Ratio: 95% UCL 95% UCL Upper 
Sigaa sigaa FM PEE 8eoa 8eoa exp(OELTA)* (Total T (Total R sigTT / R-scaled PEE C-scaled P55 Confidenoe 

Obs TO epsilon TO ABE lfuit Uean T Mean R loo Std Oev) Std Dev) sigTR Criterion Criterion 8ound 

!93 0.1 0.00 0.1 1.11 1.089 1.844 1.680 97.859 0.087 0.146 0.455 -0.0319 -0.0235 -0.03188 
tQ4 0.1 0.00 0.1 l-25 4.979 1.044 1.880 97.859 0.067 0.146 0.455 -0.1006 -0.0824 -0.10055 
195 0.2 0.00 0.2 1.11 0.272 1.844 1.888 97.859 0.067 0.148 0.455 -0.0174 .0.0235 -0.02348 
198 0.2 0.00 0.2 1.25 1.245 1.844 1.880 97.859 0.067 0.148 0.455 -0.0348 -0.0824 -0.88238 
197 0.1 0.01 0.1 1.11 2.089 1.844 1.680 97.859 0,067 0.148 0.455 -0.0495 -0.0335 -0.04954 
198 0.1 0.01 0.1 1.25 5.979 1.844 1.880 97.859 0.087 0.148 0.455 -0.1182 -0.0724 -0.11819 
199 0.2 0.01 0.2 1.11 0.522 1.844 I..860 97.859 0.067 0.146 0.455 -0.0219 -0.0335 -0.03348 
200 0.2 0.01 0.2 1.25 1.495 1.844 1.880 97.859 0.067 0.148 0.455 -0.0390 -0.0724 -0.07238 
201 0.1 0.03 0.1 1.11 4.089 1.844 1.880. 97.859 0.067 0.148 0.455 -0.0848 -0.0535 -0.08484 
202 0.1 0.03 0.1 1.25 7.979 1.844 1.880 97.859 0.087 0.146 0.455 -0.1535 -0.0924 -0.15348 
203 0.2 0.03 0.2 1.11 1.022 1.844 1.680 97.859 0.067 0.146 0.455 -0.0307 -0.0835 -0.05348 
204 0.2 0.03 0.2 1.25 1.885 1.844 1.880 97.819 0.067 0.148 0.455 -0.0479 -0.0924 -iOQ238 
205 0.1 0.05 0.1 1.11 8.080 1.644 1.880 97.859 0.067 0.148 0.465 -0.1201 -0.0735 -0.12013 
208 0.1 0.05 0.1 1.25 9.979 1.844 1.880 97.859 0.067 0.146 0.455 -0.1666 -0.II24 -0.18877 
207 0.2 0.05 0.2 1.11 1.822 I.644 1.880 97.859 0.067 0.148 0.455 -0.0395 -0.0735 -0.07348 
208 0.2 0.05 0.2 l-25 2.495 I.844 1.880 97.859 0.087 0.146 0.455 -0.0587 -0.1124 -0.11235 

._..-.-_____.-....-...-.---------...........---- wtric-span distance=3 delay-45 _____--.---.-.--_-...-~-.-------..--------------- 

SigmaT’f SignaiR Ratio: 95% UCL 95% UCL Upper 
sigaa Sigma FDA PEE Geom Qeoa exp(DELTA)* (Total 1 (Total R sigTT I R-scaled PBE C-scaled PEE Confidence 

oes TO epsilon TO ABE liait Yean T Yean R 100 Std Oev) Std Oev) sigTA Criterion Criterion BoUtId 

209 0.1 0.00 0.1 1.11 1.089 1.572 1.561 99.417 0.083 0.121 0.520 -0.0218 -0.0191 -0.021782 
210 0.1 0.00 0.1 1.25 4.979 I.572 1.581 99.4t7 0.083 0.121 0.520 -0.0700 -0.0580 -0.06QB75 
211 0.2 0.00 0.2 1.11 0.272 1.572 1.581 99.417 0.083 0.121 0.520 -0.0116 -0.0191 -0.OtQlt4 
212 0.2 0.00 0.2 1.25 1.245 1.572 1.581 99.417 0.063 0.121 0.520 -0.0237 -0.0580 -0.058018 
213 0.1 0.01 0.1 1.11 2.069 1.872 1.581 99.417 0.083 0.121 0.520 -0.0342 -0.0291 -0.034182 
214 0.1 0.01 0.1 1.25 5.979 1.572 1.581 99.417 0.083 0.121 0.520 -0.0824 -0.0880 -0.082355 
215 0.2 0.01 0.2 1.11 0.522 1.872 1.581 99.417 0.083 0.121 0.520 -0.0147 -0.0291 -0.029114 

\fda\in vitro data\aralvern.ras 
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Attachment II (cod) 

ALL lo:58 Tuesday, Uarch 20, 2001 2382 
----.---____________--..--.----..-.------------- wtric=Span distances3 delay145 .-.--__.._..___-..-.-------.-------------.....--- 

(continued) 
SigmaTT SignaTR Ratio: 95% IJCL 95% UCL Upper 

sigma Signa FM PSE Geoa Gaom exp(DELTA)* (Total T (Total A sigTT / R-scaled PBE C-scaled PBE Confidence 
Oba TO epsilon TO A8E limit Uean T Uoan R 100 Std Oev) Std Oev) SigTR Criterion Criterion Bound 
1AL - -* - -- . sm.. LIO 0.2 "."I 0.2 i .495 i .5ii 1.66i QQ*4ii . _“. . -..- . ..-“a 

l.ZJ “.“OJ V. !‘I “.OC” -“.“LoO -0.0680 -0.08802 
217 0.1 0.03 0.1 1.11 4.089 1.572 1.581 99.417 0.083 0.121 0.520 -0.0590 -0.0491 -0.05895 
218 0.1 0.03 0.1 1.25 7.979 1.672 1.581 99.417 0.083 a.121 0.520 -0.1071 -0.0880 -0.10711 
219 0.2 0.03 0.2 1.11 1.022 1.572 I.581 99.417 0.083 0.121 0.520 -0.0210 -0.0491 -0.04911 
220 0.2 0.03 0.2 1.25 l.QQ5 1.572 1.581 99.417 0.083 0.121 0.520 -0.0330 -0.0880 -0.08802 
221 0.1 0.05 0.1 1.11 6.089 1.572 1'.581 99.417 0.063 0.121 0.520 -0.0837 -0.0691 -0.08371 
222 0.1 0.05 0.1 1.26 9.070 1.672 1.681 99.417 0.083 0.121 0.520 -0.1319 -0.1080 -0.13188 
223 0.2 0.06 0.2 1.11 1.622 l.S72 1.681 Q9.417 0.083 0.121 0.520 -0.0272 -0.0691 -0.08911 
224 0.2 0.06 0.2 1.26 2.496 1.572 1.681 99.417 0.083 0.121 0.520 -0.0392 -0.1080 -0.10802 

. . . ..-------.---------.---.-.---.--.-.--------.- mtric=Span distances3 delays75 ___-__.______....._...-.....-.---.---.--..------. 

SigmaTT SigmaTR Ratio: 95% ml. 95% lJcL Upper 
Sifpa Si!JM FDA PSE Gaom GeOs aXp(DELTA)' (Total T (Total R sigTT / R-scaled PS6 C-scaled PSE Confidence 

Obs TO epsilon TO ASE limit Uean T Yean R 100 Std Dev) Std Dev) SigTR Criterion Criterion Sound 

225 0.1 
228 0.1 
227 0.2 
228 0.2 
229 0.1 
230 0.1 
231 0.2 
232 0.2 
233 0.i 
234 0.1 
236 0.2 
238 0.2 
237 0.1 

0.00 0.1 1.11 1.089 1.587 I.547 
0.00 0.1 I.25 4.979 1.587 1.547 
0.00 0.2 1.11 0.272 1.687 1.547 
0.00 0.2 1.26 1.245 I.587 1.647 
0.01 O.1 1.11 2.089 1.567 1.547 
0.01 0.1 I.25 5.979 1.587 1.547 
0.01 0.2 1.11 0.522 1.687 1.647 
0.01 0.2 1.25 1.485 1.567 1.547 
0.03 0.i 1.11 4.069 1.687 1.647 
0.03 0.1 1.26 7.979 1.567 1.647 
0.03 0.2 1.11 1.022 1.567 1.547 
0.03 0.2 1.25 1.095 1.567 1.547 
0.06 0.1 1.11 6.0SQ 1.587 1.547 

\tda\in vitro data\amalvern.sas 

101.351 0.076 0.088 0.865 
101.351 0.078 0.088 0.665 
101.351 0.078 0.088 0.865 
101.351 0.078 0.068 0.865 
101.361 0.078 0.088 0.865 
101.351 0.078 0.088 0.865 
101.351 0.076 0.068 0.865 
101.361 0.076 0.088 0.885 
101.351 0.076 0.088 0.885 
101.361 0.076 0.088 0.885 
101.351 0.078 0.088 0.865 
101.351 0.076 0.088 0.885 
101.351 0.078 0.088 0.885 

-0.0079 
-0.0345 
-0.0022 
-0.0090 
-0.0148 
-0.0413 
-0.0039 
-0.0107 
-0.0285 
-0.0549 
-O.W74 
-0.0141 
-0.0421 

20 March 2001 

-0.0111 -0.011132 
-0.0500 -0.050034 
-0.0111 -0.011132 
-0.0500 -0.060034 
-0.0211 -0.021132 
-0.0800 -0.060034 
-0.0211 -0.021132 
-0.0600 -0.080034 
-0.0411 -0.041132 
-0.0800 -0.080034 
-0.0411 -0.041132 
-0.0800 -0.080034 
-0.0611 -0.061132 
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Attachment II (cod) 
ALL IO:56 Tuesday: Uarch.20: 2Wl 2363 

I-----.--..--....-..--.-.....*...-.-.--.-..-.--. metric-span df,,t,,,,ce-g delayr75 . . . . . . . . . ..-................-..................-. 

(continued) 

Signal1 SigmaTR Ratio: 95% MA. 95% OCL Upper 
Sigaa sigma FDA PQE 6001 Geom eXp(DELTA)* (Total 1 (Total R sigll I R-scaled PBE C-scaled PSE Confidence 

ObB TO l psiloll TO ABE liait Uern 1 Yean R 100 Std Oev) Std Oev) 8igTR Criterion Criterion Bound 

238 0.1 0.05 0.1 1.25 9.970 1.567 1.547 101.351 0.076 0.066 0.665 -0.0666 -0.1000 -0.lOW3 
239 0.2 0.05 0.2 1.11 1.522 1.567 1.547 101.351 0.076 0.088 0.665 -0.0109 -0.0611 -0.06113 
240 0.2 0.05 0.2 1.25 2.495 1.567 1.547 101.351 0.076 0.086 0.665 -0.0176 -0. IWO -0.lOOO3 

--.-----,...,,....-...,..-.--......-.-......--~- wtric.Span distance-5 delays15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

SignaTT SigaaTR Ratio: 95% uu 95% UCL Uppar 
sipall Siaaa FM P6E 6eom Geoa exp(DDLTA)* (Total T (Total R 6igTT I R-soaled PQE C-scaled PEE Confidenco 

Obe To epsilon i0 ABE limit Mean~T Mean A 

0.00 O-l 1.11 1.069 1.464 1.477 
0.00 0.1 1.25 4.979 1.404 1.477 
0.00 0.2 1.11 0.272 1.464 1.477 
0.00 0.2 1.25 1.245 1.464 1.477 
0.01 0.1 1.11 2.069 1.464 1.477 
0.01 0.1 1.25 5.979 I.464 1.477 
0.01 0.2 1.11 0.522 1.464 1.477 
0.01 0.2 1.25 1.495 1.464 1.477 
0.03 0.1 1.11 4.069 1.464 1.477 
0.03 0.1 1.25 7.979 1.464 1.477 
0.03 0.2 1.11 1.022 1.484 1.477 
0.03 0.2 1.25 1.985 1.464 1.477 
0.05 0.1 1.11 6.089 1.404 1.477 
0.05 0.1 1.25 9.879 1.484 1.477 
0.05 0.2 1.11 1.522 1.464 1.477 
0.05 0.2 1.25 2.495 1.464 1.477 

100 Std Oev) Std Dev) sigTR Criterion Criterion Bound 

241 0.1 
242 0.1 
243 0.2 
244 0.2 
245 0.1 
246 0.1 
247 0.2 
246 0.2 
249 0.1 
250 0.1 
251 0.2 
252 0.2 
253 0.1 
254 0.1 
255 0.2 
256 0.2 

100.460 0.096 0.160 0.611 -0.0359 -0.0226 -0.03693 
100.460 0.096 0.160 0.611 -0.1212 -0.0617 -0.12116 
loo.460 0.096 0.160 0.611 -0.0179 -0.0226 -0.02277 
100.460 0.096 0.160 0.611 -0.0394 -0.0617 -0.06166 
100.460 0.096 0.160 0.611 -0.0579 -0.0326 -0.05766 
100.460 0.098 0.160 0.611 -0.1431 -0.0717 -0.14307 
100.460 0.096 0.160 0.611 -0.0235 -0.0328 -0.03277 
100.460 0.096 0.160 0.611 -0.0440 -0.0717 -0.07166 
100.460 0.096 0.160 0.611 -0.1017 -0.0526 -0.10169 
100.460 0.096 0.160 0.611 -0.1668 -0.0917 -0.18664 
100.460 0.098 0.160 0.611 -0.0345 -0.0528 -0.05277 
100.460 0.096 0.160 0.611 -0.0556 -0.0917 -0.09166 
100.460 0.096 0.160 0.611 -0.1455 -0.0726 -0.14548 
100.460 0.098 0.160 0.611 -0.2306 -0.1117 -0.23061 
100.460 0.090 0.160 0.611 -0.0454 -0.0726 -0.07277 
100.460 0.096 0.160 0.611 -0.0666 -0.1117 -0.tfu3a 

\fda\in vitro data\amelvem.aae 20 March 2001 

I ‘ 
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. Attachment II (cant) 
ALL IO:58 Tuesday, UarCh 20, 2001 2364 

.------.--..._-.._._------..---------.-..----..- *etricvSpon distance=5 delay-45 ___..____---...---.....---.-.-.-........--------- 

Signan SigmaTR Ratio: 95% UCL 95+ ml. upper 
s igma sigma FM PBE Qeom Gem exp(DELTA)* (Total T  (Total R SiglT I R-scaled PEE C-scaled PBE Conf idence 

Obs TO epsi lon TO ABE liait Mean 1  Mean R 100 Std Dsv) Std Dsv) sigTR Criterion Criterion Bound 

257 0.1 0.00 0.1 1.11 1.089 1.391 I.384 100.494 0.094 0.153 
258 0.1 0.00 0.1 1.25 4.979 1.391 1.384 100.494 0.094 0.158 
259 0.2 0.00 0.2 1.11 0.272 1.391 1.384 100.494 0.094 0.150 
260 0.2 0.00 0.2 1.25 I.245 1.391 1.384 100.494 0.094 0.158 
281 0.1 0.01 0.t 1.11 2.089 1.381 I.384 100.494 0.094 0.158 
262 0.1 0.01 0.1 1.25 5.979 1.391 1.384 100.494 0.094 0.156 
263 0.2 o:or 0.2 1.11 0.522 1.391 1,364 loo.494 0.094 0.158 
264 0.2 0.01 0.2 1.25 1.495 1.391 1.364 100.494 0.094 0.156 
265 0.1 0.03 0.1 1.11 4.069 1.391 1.384 100.494 0.094 0.158 
266 0.1 0.03 0.1 1.25 7.979 I.391 1.384 100.494 0.094 0.156 
267 0.2 0.03 0.2 1.11 1.022 1.391 1.384 100.494 0.094 0.158 
268 0.2 0.03 0.2 1.25 I.995 1.391 1.384 100.494 0.094 0.156 
269 9.1 0.05 0.1 1.11 8.069 1.391 1.364 100.494 0.094 0.158 
270 0.1 0.05 0.1 1.25 9.979 1.391 1.384 100.494 0.094 0.158 
271 0.2 0.05 0.2 1.11 I.522 1.391 I.384 100.494 0.094 0.158 
272 0.2 0.05 0.2 1.28 2.495 1.391 1.384 100.404 0.094 0.158 

0.597 -0.0357 -0.0230 -0.03574 
0.597 -0.1194 -0.0619 -0.11943 
0.597 -0.0181 -0.0230 -0.02304 
0.597 -0.0391 -0.0619 -0.tMl95 
0.597 -0.0573 -0.0330 -0.05729 
0.597 -0.1409 -0.0719 -0.14092 
0.597 -0.0235 -0.0336 -0.03304 
0.597 -0.0445 -0.07ID -0.07195 
0.597 -0.1003 -0.0530 -0.10030 
0.597 .O.I839 -0.0919 -0.18390 
0.597 -0.0343 -0.0530 -0.05304 
0.597 -0.0553 -0.0919 -0.09195 
0.597 -0.1433 -0.0730 -0.14326' 
0.597 -0.2269 -0.1119 -0.22668 
0.597 -0.0451 -0.0730 -0.07304 
0.597 -0.0660 -0.1119 -0.11195 

______._____________-.------------...----....... metrf+Spon dirtance=!j delayr75 .___.__..._...._____-.-.-..-..-.-.........---.--. 

Sigma11 SigmaTR Ratio: 95% UC1 95% UCL Wwr 
sigma Sigma PM P8E Qeom Geom exp(DELTA)* (Tot81 1  (Total A sigTT I R-scaled PBE C-scaled PBE Contidencr 

Obs TO epsi lon TO ABE limit Uean 1  Uern R loo Std 0~) Std Dsv) sigTR Criterion Criterion 

273 0.1 0.00 
274 0.1 0.00 
275 0.2 0.00 
276 0.2 0.00 
277 0.1 0.01 
278 0.1 0.01 
279 0.2 0.01 

0.1 1.11 1.089 I.436 I.427 
0.1 1.25 4.979 1.436 I.427 
0.2 1.11 0.272 1.436 1.427 
0.2 1.25 1.245 1.438 1.427 
0.1 I;11 2.089 1.438 1.427 
0.1 I.25 6.979 1.436 1.427 
0.2 1.11 0.522 1.436 1.427 

\tda\in vitro data~sulvern.aas 

100.594 0.127 0.177 0.717 
100.594 0.127 0.177 0.717 
100.594 0.127 0.177 0.717 
100.594 0.127 o:I77 0.7I7 
100.594 0.127 0.177 0.717 
100.594 0.127 0.177 0.717 
100.594 0.127 0.177 0.717 

-0.0364 -0.0202 
-0.1413 -0.0591 
-0.0168 -0.0202 
-0.0426 -0.0591 
-0.0649 -0.0302 
-0.1676 -0.0691 
-0.0233 -0.0302 

20 Uarch 2001 

-0.03845 
-0.14126 
-0.02019 
-0.05909 
-0.06495 
-0.16764 
-0.03019 
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Attachment II (cant) 
ALL IO:58 Tuesday, Uarch 20, 2001 2365 

-.---.----.___-____.....------..-----.-...-...-- aetric=Span distance=5 delay=75 __.___._........._.........-.--.--..-.----.-..--- 
(continued) 

Sioaa Siaaa 
SfgmsTT SigmeTR Ratio: 95% UCL 95% UCL UPPer 

FM PEE Qeom Geon exp(DELTA)* (Total 1 (Total R sigTT / R-scaled PBE c-scaled PBE confidence 
Oi.ir TO ---.-- .p.LWll 

280 0.2 0.01 
201 0.1 0.03 
202 0.1 0.03 
283 0.2 0.03 
284 0.2 0.03 
285 0.1 0.05 
266 0.1 0.05 
287 0.2 0.05 
286 0.2 0.05 

100 criterion 

0.2 1.25 1.495 1.436 1.427 loo.594 0.127 0.177 0.717 -0.0492 -6.0691 -0.06909 
0.1 1.11 4.069 1.436 1.427 100.594 0.127 0.177 0.717 -0.1176 -0.0502 -0.11776 
0.1 1.25 7.979 1.436 1.427 100.594 0.127 0.177 0.717 -0.2204 -0.0681 -0.22037 
0.2 1.11 1.022 1.436 t.427 100.594 0.127 0.177 0.717 -0.0367 -0.0502 -0.05olQ 
0.2 1.25 1.995 1.436 1.427 100.594 0.127 0.177 0.717 -0.0625 -0.0691 -0.06909 
0.1 1.11 6.oBO 1.436 1.427 100.594 0.127 0.177 0.717 -0.1706 -0.0702 -0.17053 
0.1 1.25 9.979 1.436 1.427 100.594 0.127 0.177 0.717 -0.2731 -0.1091 -0.27309 
0.2 1.11 1.522 1.436 1.427 100.594 0.127 0.177 0.717 -0.0499 -0.0702 -0.07019 
0.2 1.25 2.495 1.436 1.427 100.594 0.127 0.177 0.717 -0.0757 -0.1091 -0.10909 

\Ida\in vitro datr\rmrlvern.eae 20 Yarch 2001 
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BIOEQUIVALENCY COMMENTS 

ANDA: 75-824 APPLICAM: Roxane Laboratories 

DRUG PRODUCT: Butorphanol Tartrate Nasal Spray, IO mg/mL 

The Division of Bioequivalence has completed its review and has no further questions at this 
time. 

Please note that the bioequivalency comments provided in this communicat ion are preliminary. 
These comments are subject to revision after review of the entire application, upon 
consideration of the chemistry, manufacturing and controls, m icrobiology, labeling, or other 
scientific or regulatory iissues. Please be advised that these reviews may result in the need for 
additional bioequivalency information and/or studies, or may result in a  conclusion that the 
proposed formulalion b  not approvable. 

Sincerely yours, 

n -\ 
Y/- 

Dale P. Conner, Pharm. D. 
Director, Division of Bioequivaience 
O ffice of Genetic Drugs 
Center for Drug Evaluation and Research 

L 
. . 

. . ., . ,. ;. 

‘...Z 
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cc: ANDA 75-824 
ANDA DUPLICATE 
DIWSION FILE 
FIELD COPY 
DRUG FILE 

HFD-852/ J. Chaney 
HFD-8521 Y. Huang 
HFD-SW GJP S,ing! 
HFD-817/ K. Scardin 
HFD-850/ D. Connr 

V:\FlRMSNZU?OXANEU.TI &&REW75824a.D.00 

BIOEQUIVALENCY - ACCEPTABLE Submission Date: December 18, 2000 

STUDY AMENDMENT (STA) Strengths: 
Outcome: AC 

NOTE: 
AC - Acceptable 
NC - No Action 

UN - Unacceptable 
IC - Incomplete 

-. 1 Outcome Decision: Acceptable 

VVINBIO COMMENTS: 

The in vitro performance testing conducted on Roxane Laboratories’ Butorphanol Tartrate Nasal 
Spray Pump, 10 mg/mL comparing it with the reference product, StadoP, nasal solution (Bristol- 
Myers) has been found acceptable. 

.- .: 

L-  
.: 
-. ’ 

r.: 
. . . . 
: n . . . 

* ,.. 
I.’ APPEARS THIS WAY 

ON ORMNAL 
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OFFICE OF GENERlC DRUGS 
DMSION OF BlOEQUlVALENCE 

AfWA # 75-824 SPONSOR : Roxane Laboratories 
DRUG AND DOSAGE FORM: Butorphanol Tartrate Nasal Spray, 
STRENGTH(S): 10 mg/mL 
TYPES OF STUDIES: In vitro 

TESTING LABORATORY- c . 

STUDY SUMMARY: Acceptable 

DISSOLUTION: NA 

-.- _-.-- ,.J?,SUNspNSfAT..~S. _ 
Kection needed: Bn Inspection status: 

-- .m -- __ -_.__ 
~lnspection results: ! 

i 

I-. 

1 
- .-.-.-.-. -. .-. .-. .-. ._ ..- _._ ,. - --._-.. -. . .:...-AC ywL _ _ 

First Generic YES ; Inspection requested: (dale) 
i New facility s 
: For cause -- 
; Other 

I Inspection completed: (date) 

I “b 
ul, ,*a\ 

i I 1 I 

_I 

I 

/ -- . -.-.-- -- -- -. . _. . i-.- i - -_ --_ __ I 

PRiMARY REVIEWER: James Chaney BRANCH: I 

1 NlTlAL 
/I 

TEAM LEADER: Yih-Chain Huang BRANCH: 1 
). I 

INITIAL: 

.,DIRECTOR, OlVlSlON OF BIOEQUIVALENCE: DALE P. CONNER, Pharm.D. 

INlTfAL : OAtE: 1’1 Is\“i 
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OFFICE OF GENERIC DRUGS 
DMSION OF 5lOEQUIVALENCE 

ANDA # 75-824 SPONSOR : Roxane Laboratories 
DRUG AND DOSAGE FORM: Butorphanol Tartrate Nasal Spray, 
STRENGTH(S): 10 mg/ml 
NPES OF STUDIES: In v&u 

TESTING LABORATORY: Lo. 

STUDY SUMMARY: Based on an 8CCepkibk9 response from hX8ne to the Form 483 from the 
DSI inspection the studv lremains acceM8tk 

DISSOLUTION: NA 

DSI INSPECTION STATUS _- e---P ---. --. . . . . .- - _..- . . _ _.- 
i Inspection needed: Inspection status: 

$iit‘&eric YES 
I New facility w 

For cause - 
Other 

Inspection 
Inspection 

-.. -. - 

PRIMARY RWIEVVER: ,Jarnes Ch8ney BRANCH: I 
I  .  .  .  

INITIAL: _ 

TEAM LEADER: Yih-Chain t-bang . BRANCH: I 
I . c 

f 3 I 
INITIAL:, 

‘I \ - 
DATE: 1 +,b) 

BIOEQUIVALENCE: DALE P. CONNER, Pharm.D. 
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cc: ANDA 75824 
ANDA DUPLICATE 
DIVISION FILE 
FIELD COPY 
DRUG FILE 

HFD-6521 J. CWney 

BlOEQUtVALENCY - ACCEPTABLE 

Strength: 10 mglmt 
(Audtt Repori Submitted August 1,200l) 
Outcome: AC 

2. STUDY AMENDMENT (STA) Strength: 10 mg/mL 
(Amendment in response to DSI report 
Submitted October 8,2001) 
Outcome: AC 

NOTE: 
Ic - Incomplete 
AC - Acceptable 

UN - Unacceptable 
NC-NoAction 

Outcome Decision: AC - Acceptable 

WINBIO COMMENT: Based on an acceptable response from Roxane to the Form 483 from 
the DSI inspectiin the study remains acceptable. 
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BlOEQUlVALENCY COMMENTS 

.ANDA: 75824 APPLICANT: Roxane Laboratories 

DRUG PRODUCT Butorphanol Tartrate Nasal Spray, 10 mg/mL 

The Division of Bioequivalence has completed lts review and has no further questions at this 
time. 

Please note that the bioequivalency comments provided in this communication are preliminary. 
These comments are subject to revision after review of the entire application, upon 
consideration of the chemistry, manufacturing and controls, microbiology, labeling, or other 
scientific or regulatory i!;sues. Please be advised that these reviews may result in the need for 
additional bioequivalency information and/or studies, or may result in a conclusion that the 
proposed formulation is not approvable. 

Sincerely yours, 

Dale P.,Conn P r, Pharm. D. 
Director, Division of Bioequivalence 
Offke of Generic Drugs 
Center for Drug Evaluation and Research 
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BIOECWVALENCY ACCE.PTAt3L.E 

ANDA: 75-824 APPLICANT: Roxane Laboratories 

DRUG PRODUCT: Butorphenof Tartrate Nasal Spray, 10 mg/mL 

The Division of Bioequivatence has completed its review and has no further questins at this 
time. 

Ptease be advised for the ,future that (1) per 21 CFR 320.63 you should assure the proper 
retention of samples by the testing laboratories and clinics for ail bioavailability or 
bioequivaience studies and (2) in your bioequivaknce studies you should consistently follow 
parameters established during pre-study method validations. 

Please note that the bioequivatency comments provided in this communication are preliminary. 
These comments are subject to revision after review of the entire application. upon 
consideration of the chemistry, manufacturing and controls, microbiology, labeling, or other 
scientific or regulatory issues. Please be advised that these reviews may result in the need for 
additional bioequivaiency information and/or studies, or may result in a conclusion that the 
proposed formulation is not approvabte. 

Sincerely yours, 

’ 
Director, Division of Bioequivalence 
Office of Generic Drugs 
Center for Drug Evaluation and Research 
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